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#T(3a) lcai«ttlc««**t5K«*lc— ^BHT^u^ 
*«(P)3ftS**Sixfc»fP««*r*tt««r(3B) KSMlD-f 

*;:i:*:*H*&-rs. 
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"[»**2 ] o^iT*!^ Ktt«3tr^5S 

[»*«4 ] 1 - 3 «cflB«^ma»<D»« 

[»jfc*5] ^^u^H»j»iHii«^Tii[«ttttt*rtcs 20 

i:Sr4»»ti-Stt«*r^*riHlK. 

BBiitbytffiK K T — £«<z>fltiB^ a-* ®JK £ fig £ £ 

^mm^^^mm^xir^^m^t LT&mu 40 

tf, a*S*5^^««E«rS5<-r-5«E«6»lBl[«^ 
*T[eISSo 

8 ] f»#Jf 5-7 <7)^®^co^^r[UgSco^^ 



9 ] it 5-8 tcism l fc*m*r **rEi 

im&m 1 0 1 it 9 co^a^e t , ytmmmizm 
**tLfe*«fl-^bo3te*fltr*ojx^ y-^tcfiatt-r^ 

[0001] 

*^El»XtflKlHlB*fiJfli Lfc5te«Kfi&tffcK#«3S 

[0 0 0 2] 

[«*©tt«F].il[at«flc«*r**riB!BW:, g*«fcH23 
tc^-rj: 5JCflt«x-<9^ h(101) t, 4y*t^?(lQ2) t 

t?«*s*L*««r(io3)S:^*r-rso atw^;* h(ioi) 
ti, ift«*r (103) <D&trmffi&-t m& (107) ^-c-i? > 

^mJE (-fe^»gi(107)(D-feV^«EE = ^Cfl*1i*x-fe 
VJ*JgStffi) i:U^L, ir^^ggt(l07)-C«imL 
fc*v^«flE*e:#i6LT^/v^««l«i|eI B&(108) ^bttj 

(*i*r«« x ^m/E) ^^^^ic«c««-(io3) t^«^-r 

[0 0 0 3] 4 # (102) te*:<nmt) h?^* (106) 
h(lOi)coa*®KJ-iff^JJ-»JRStt. ticmft 

(103) W*ft»l»fC^9 ^ h (lOl) Offl^lMl LTKJi^ 
/^^ ^r^cmilT(l03) b^cm^T(l03) ^r^»J ^ 5« 

[0004] »«*r(i03)<7>jr6»«mkfl;*r(io3)^«fii 

(El)(E2)WO«JEE^T^5^:«>. h y ^-HISS(IOT) ^ 
f?ltU -Y^-Y ^(102) Ji-tcoftf^SrfltJt-T So ^ 

ift«*r(i03)^ttft«*r(i03)oKifpfc<t ^^^^a: 
[ooo5] »«*r(io3)iir<Dttffi"C**r«:«iiRLr 

^5^, tt«*T(103)(7>«tt(El)(E2)^tt*:#V^ 

tt»b^-C*>o^«ffi(El)(E2)<0*ffitt. ^*r«FBB^ft 
<ft5fc»:IISic:3Bixfc*«i:ftD, ««(E1) (E2)(OS® 
(^tflifi (el) (e2) -dS*< (HI 3 #TOo ^5^6 

^ (F) (D®^ L X ^ -5 3f (el) (e2) b 
ftH^db® (e3) X J± (e4) 5 ejft»lb^»£ < 

r^tt«*r(103)Sr5feaSi:i-S3te^«»f-*3V^ 
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[0006] »i<otm&k uri*m^rmfii(Ei)(E2) 

r ftfc t 9 «■ (El ) (E2) m coggfit (L) ^ 3 
*JWtt«*D*<*B. tk&Xr(\Q3)<Dj&tt&WtX\*^ 

£«*fr«ofca&teHy*7* h(101)^fb J: 

SJPRilSriffi*: 5 fc ft < ft t> Sc«*T(l 10 

03)-MDffl27#ffi;T-r5 o -tote*, *««r(103)S:3teW 

<5o 

[0007] *fc, H25ic^-r2fifa£fflttti:*r^*riHiKjc 
fe^rtw*-e, a*^* h(2oi)£, w^^^(2o 

2) i:tf«d£$tbac«*r(203)Srjft*ri-So #flt'^*h 

(201) ft«^(203)<D^;*rm«tt«r-fe>'^«a:(207)^ 
t^«ffiitr»aiL fet* 

>T y^>'^(204)tc:r^^B»J»L, HM S FET 

^^V^(204)^bttl^l^n/cX^ y^>^y</\y 20 

^m^^^m^^^gp(205)tcT^m^u, ^(c^ 

/v^y yi^[iIK(20F){cT^^^LT^©^*T(- 
^Bft«**K««i»c:Skm«r(203) lnftlM-S J: ifcft 

oTVn6(!EI26#^) 0 

[000.8] roiSftiie^xaEffliftmftr^ffHB-T? 
(203) ^r^T-r z>xm*m ^htvx^^K nmn (203) 
m (Ei) (E2) jgttr zxmmmm (ed (E2) tea® 

(el)(e2)^£U r <D/cfeSc«(F) OjB^»Hl^«^ 30 

3) -co W^Ti- J: 5 W 5 * <D.ffi-Fas£ C 5 . 
[0 0 0 9] 

HMfc**T*3;h,fcfc0>T\ BE* • S5«*«T*Jc:»* 
^Tm«B]£«t£*mK®< WS£*r*IISK:fi;T 

[0 0 10] 

raai*«*r(3a)0Att-*«c:, KE^*SI*r(3a)lciI$£ so 



[0 0 11'lBpt), HSt'^:* h(la)tcJ;oT^ffl-^*r 
^^Bia*«ff(3a)JcS««»ff««aE^«»LTSfB 

#S>5 0 mtf£<£>£ 5^»«*r(3a)0««(Eal)(Ea2)ldtt 

MBtt»fe^"Cfcofe«ffi(El)(E2)<o*ffi3d^ ^C*r^BB^ 
ft< ft 5 <t^cH 3 £ 5 t-^^^ttfc^^ ft r> , 
Sffi(El) (E2)co^ffii^aS(el) (e2)-^#< IS^i-So 

jS(el)(e2)---0»3&Sii^5 ta«^j8^»»L^< 

ft^o ztbtf? y v#<Dmmk^?Lt>tiT\<^z> 0 

[0 0 12] tZX\ -£JHIBfc^^«*(P)*r* 
It^r t J; 19 j»«©jBjft»tt - fc 

<fc 5 i »PflWft^^3i^/u^tcJ;!9, 

vnvu^««e(p) (Dina 0 ««(ei) (E2) zmm 

»|C3E^JDJ» U ««(E1) (E2) rc>Sffi<Di£bjg(el) (e2) - 
^3S^W»i^*5V^r«S(El) (E2)<0*ffiJB£»tatoi;i 
*3&^LfliiB(el)<e2) t>fcSi:#^e> 

Ap«j(c«e^»^Mia ^ ft s««(ei) (E2) (Dm^(Ddh 

S(el)(e2)- ~<D&±&Vfr*-t>tiZ7 y ^^^iv\ gc^L 
fc»c«(F) ^^ic^fcot»t2); ^ dst?* So 

mts&x*s<si>*(Dm&mzWi&i-zttizxmm^zte 

[0 0 13] rff^JS2j JClB*0*38W^3&^Stt« 
<T(3b)<D^<T*fe{i, Mlb)^*^T_t!E 
<K>mm$:M®:-tttibV>^WiX\ rSfac»«^T(3b) (D^ 

*r*^, Rtt«^(3b)icajRw^ttj&$n5X«««^ 

Lfctbf^«*«r*«iT(3b)lc:fl«e-r5j riSrttfct 

So 

[001.4] 2fis«^«r<o»^fcB[«A*rti^«, 
m*«c:>"«/u^msE(P) ^sa-r s r t \z. x r> mumm. 

<b%x.bixSo mffi(El)(E2)<D«ffieo'afi(el) 
(e2)--$r^co^^(D^^^oV^T^/u^li:^(P) (-J:o 
T »att^**^i-»& t>fcS<t#x.bix, O jB (el) (e2) 



(4) 



2003-151786 



5««(E1) (E2) coSffico&jg (el) (e2) -*>38£a*»;l 

f^^-r s *ac*cT nft sa«o»**r (3b) <onm\zj& z 
a*uv\ 10 

[0015] rin*:S3j rii^3iixfi2j lc|B® 

jKff+fcA*r«ffi*-*ll[fiJlTK:T*ofc»*, Sgi" 

*fcLr«HBiB^Wib«)H^ s ft*^ f* 
»«Ilc*dfei-5 4:#*.btt6«ras<D««(El) (E2)<7)^ffi 
coflfi (el) (e2) • ■ • (Dffim l^M tLX'^?^* 9 Mc& 

Hi-s«ffi(Ei) (E2) o*B^<D*ra»(s) <Dmm\z£z> 

a) It^W ffi £ OS&V^W* (Pa) (e «fc V) 

®cO#f tfj^(S) s #fc«*(El) (E2) <D9c*gm&^*m L 
fc*rffi*(S) **^LT««(El)(E2)[Bo®«a)dS»« 

^ffiJ^Tte{g:Ti-^*^KitL, rtttej: t)^Lfc#r 
«(F) Srli«PS-frS C <t tf*T-# 60 

[0016] rif*3S4j tt rif*Ji3j oft&osfcA* 

£\ fi«-T5^/W'^««t(Pb)oB«rJK<^b*-ti:Sj r 

<9, <fc DfiV^m««(El)(E2)«r*DlftLr^i: 
X. btL5^®<7)fie(el) (e2) ■•• t *(ctfW«)(S) 

^L^:3SS«*r*«Pi-Swi:*st?#So IS* 3 ! 3, 4 ttfi: 

[0017] rfjt5Rii5j ris^u \z.^m.(onn 
ff(3a)^iajffi^*ffi*iiai-sfc*^ffisiK(ig4) 

T\ r/^u^«#J«l|HlK(8a) KTilHfc»«*r(3a) K5£« 

**»jei-sii:«^9^ h(ia) (Maa:«^7^ hi 

a) fcjgJiJK&ttStK llMEie8fa»«*r(3a) t::#iitl®J£ £ 
fWWi- 6>f ^(2a) i£Sft'*7* h(la)(7)Sfjie^< 

^^«»J»IaIB(8a)JcSJ|R$tt, Oitafc 

^ h (la) ottj^m«t(-^^^m^(P) &fi& £ 

60 50 



[0018] rfijfcjsej 12 r§g*^2j KiEttSft*: 

*fc®#r Ob) <D&m&ttJjfe * nrnrt 5 tz #> <z>(n& 7 ) 
t\ r^Nvu^*i»jffli|eiK(8b) tcrxi«j!&ttt*r(3b) ic^m 

b)»Jiie?tJ«cS5«Stu. miBK«KjSk«<T(3b) fcteftWGE* 
PPiD-rS-T ^-<^(2b) XS^* h (lb) coffilfi^ 
/v^B*J»HI»(8b)^gEttStt, 2fcflt'<7* h (lb) COX 

«pm«e>-tirT^u^««E(P)**^*ii:, «cm^T(3b)tc 

k Ob) * xm& ztiitzhi:m*t-i-&o 

[0019]' rft^3l7j J* rfS^3l3j <Djjfe{s</U 

*mzz£*)m<-tz>) &mmrrzmfrimftm&&oa) (3 

Ob)*rttj&0L;WUfc(Elh 14) -e> rfi ^Jg 5 3m 6 CO 
^m^T(3a) (3b) <7>^*r(BlKt0^^^^lElK(9a) (9b) ^ 

*5 v ^ . 7£ittj&xrmz& *t s #c®j>fr (3a) (3b) co^c^r«« 

^r-fe: V^l£in:(7a) (7b) tcr ir t Lt^L, ml 

«s «S*^5^/^«i«(Pa)*iii<i-S^^i*iffl« 
£E«l»IslB(30a) (30b) ^^B»J»lEllK(8a) (8b) Kjg 

[0020] rtf^sj *i rif*^4j <o^fe(^v 
^*i$:ct^j[z:<-r6)^ ^m-r s mffii^iHi^ (40a) (40 

b)«r«-*DLfc[BlB(iai7, 19) -C, r|S*«5~7 0^m 
jT(3a) (3b) <D&tt&&<Ds<suXft&.lB\&(9a) (9b) t-^VN 
S#j^ffB*Jc^^5*«^(3a)(3b)^^«ii«*ir 
V^SSt(7a)(7b){CTir^^SIE^ LT^ttlL, WIB-fe 

ft £ it 5 y<^>^ MM (Pb) <7)i|iM^^:#<-r^ Hffl S 
iE»S[HlK(40a) (40b) dS>^«yu^B»Jttl08S(8a) (8b) leg! 

[0021] rit3ft'ji9j rg»*tg 5 — 8 <D*«*r* 

^FB(^2)^SK!^t?>i^TV^-5 y ^u^^(R)^, ^r^V— 
^5 (m) 3ftSfl(rlEift«*rffirt-« (r2) S ^ S «cmiO* 

(3a)(3b)<b-C«j££*b*:j rit»tiU Tfi^JS 1 
oj (03fc^»*tt rw#JS9<B*a*3S«fc, XKttl^ 
36* $ tufettfaW (3a) (3b) b O^:^ fftff tf> ^ ^ y - V 

[0 0 2 2] 

i*t5 B ^Sfi^Ji [B4-6]lt 7» y^SrBSJh-T**: 
J6^^u^^^lH]K(9a) 4r«x_^:ii:8Kfflac«*r**riB!IK 
T*fe5 Q '<7* HWtti&ftffl'C* TOIB^?^ h(la)^ 

>r^^^(2a)*sa:jij«c»«dixr*5"9. -f^>r^(2 

a) (cBiaEffi <o jftH*r (3a) ^sg|« £ tit v * €> 0 
[0 0 2 3] iS«t^7^ Hla)li. S^S^(Da), 



(5) 
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v^ffitn: (7a) ti XtkWT (3a) CO /Sfl*««lt Srir SiEE £ 
9- V (4a) £ ftJ« b T S«Lm?H (Da) ^ h <D W&MWt * 
&&(Ba)frb<Offl»18ttl&KXX<4 jyf^^LT 

»+s*>r y^^wwa). ^>r y^^^«(4a)^e>m 

=3 ^V1^(5a)^lc:^^^«#Jtl9IelK(8a) iig^c£ 

/v* » £lnlfcg (9a) <t -Cfltfig £ tlX ^ 5 . 
[0 0 2 4] WE/^^«««iai6(8a)«Ctt-feV^aSt 
(7a)^feO**ff«««#^*<5< «E«#at^ii:*^ 
/W*38£|Elfc (9a) W/^^jf^A^ U r n b 

[0 0 2 5] [H6(CHUieaL^^^^^lH]g§(9a)(Dp» 20 
^-To KSfE/^^^^HIiS(9a)li, >^;*3b«Ih]S&(1 
0a), *tt-«««#S:ii*Bi-Sr>"^(lla), 
fg^r*i-5^ffilH]^(l2a) % ^y^^gfilUK(lOa) KgaBi 
Save** «9 s ^/^IStBlHlK(lOa) *>&0>A^w*ffir-g-4: 

IalK(12a) tc^Px: 5 h 7 * (I3a) 

StbTV^So ^/^SlfileIK(10a)Jije»»t*Slfi^5 

^»S[iIB(10a)^tt^/^«S:»S*1-Spr«ffi:$t(14 
a), ^/^IBfflSrft^i-S «raS«:a:(15a)dSKtt'r*> 30 
V s #:&<D h7^^^(13a)(D3 is? #\£\'Zs<'A'XM 
$Sr*^i-«>yt*(^Rr3Effi«;(16a)^KJtTfct). ^ft 

«xsu« £ ws-r 5ii: -c h z> '</i>x mm (?) 

5o ntlSE b 7 * (13a) (7)^ iiT— ^ (17a) IC 

[0 0 2 6] SMf^^MT^Ola)^ ji91E;&*r« 

aex^r^-efcSo ®^{f^tf*lT:/:/(lla) 
HflMlPlBltt(8a) ^^rat-B:^3Bc^n^^ffilHlK(12a) 40 
tt, «ttjS(Cl)^W««-ittW»ttSixfc«a:(121a) (123 
a). =3 flW«T— *(17)lc«tt3:h,fc h7^^ 

* (13a) n * £ RttEMKAjCCl) £ <D|BJc*«E*ix 
^ffl»0^^iBS*ftSi-a^«>^^r*«:$L(16a), 
*iE«Si(123a) tOW^ftJSSt^(C3) irT-^(17a ) k<D 

[0027] mmtkmtt&a)<Dj&tTWti¥*fti t, 

* (2a) tfftm LTS&mffi&ilH«»«*r(3a) IcPP^ID-r 5o 
£ff8H*«E#T# *K >f *(2a)j&5f?ikLT5£« so 



j&ttimtteQ. «ffin«f**ii±#-t-6 0 i<o^n«a 
i-^js«ScS^(3b)(cjov^r^i^i:-efe5o 5£«^;*rtt 
ubkhsv^t, Hua>(7)j: 9iimn(Ei)(E2)(D^®iiB#r«i^ 

*Jcft*tc3ltix, a®(el)(e2)-0D||^^i-5o * 

^^fflw. /^/w^i^$(7)/N^^s«(P)^fiM$tb-cB: 

lbftag.«U EP^mffi(El) (E2) <D*ffi^Vu*ffi»(P) 

[0 0 2 8] HP*>, s*jV*&£.m&®$<0'*fr*&&M 
m (10a) AS^/U^ Z> k ;</v>* CTh9^ 

^^(13a)^x^ y^-^^lftfPSrU, ^yu^**l»IB*! 
«t»ffi®K(12a) <^-6T^i&;fct(16a) ^rT-^ (17a) icg^ 

t6 0 *<omm s ««E«#it*T^(na)«c-cit«* 

nfc**r«S£«#»i»«^(Cl)-e^«L, 4g^t(123a) (1 
22a) t nr*ffififc(i6a)JcSfEtt, ^:ti- : e4%®fei:(122a) ^ fT 

(122a)0«JE*S/</u^*BfWHWiI*(8a) ^BlftlSttSp 
[0 0 2 9] nmMa)&ffitiZ>&'ftmm5^r$: 
(\0)h ffifci(122a)H«n^)««^(il). «^(16a) 
tc^n^m«^(i2) i: L, ^tt^tb^Sfetffi^(RO) (Rl) 

(R2) t-rzk. s<^*mm&v&(ioa)frbmt)&frtc'< 

(pO) k s^/lsX (pO) (D^T*^, h 9 Vv?^ ^ (13a) 
t7i^otV^0)t, ffi*i(122a)lC^t^L6®M^(iO) 
»gt(122a){^»^-r5«ffitt(i0) • (Rl) £ ft 

< , ii5(Dss^iiL«a^(^^m«(P)^fisu 

ri/^ftv^SB»)iE«t><7^ Kla)^bffl*Stt5 <t 
ft5o 

[0 0 3 0] r^*tLT^^3Bfi!slte(10a)^P>^ 
/U^(p0)^m^^tb-5^, ^:W^/u^«^Pflora, b 

(13a) tt^-^ ft «9 % g§3R^(Cl) 
2) dS^tfS LT "5TSlSSt(16a) IC^n. «gt(122a) fctt* 
1=10 — 12)^«H, «ei:(122a)tc*^-rs«ffi(il * 
RKiO • RlXtt(V))Jiffi:Ti-S 0 ■ ; E:^^. ^/u^#i»J 
fflJ(iIK(8a) (i^y^SSf^teT bfc k¥*m LT, 

rn^^Vu^mSK(P) k LT£#ifc#ffiffi«8Kfcifi*<* 
tb^o ^Lt, ^ix-etLOffifit(122a)(16a)^SK4x5« 

stt(ii) 02) tt-tax-ett«5}g:Sifl[(Ri) (R2) 

«>. pT*»»;(16a)(0«:a:ffl[S:ae^S-t-C. S^(122 
S§ (8a) H<t6 ^/i-^ 5S^NfW ^m^fi^r^x. 
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[0031] r<z>J: s^xmtkmffilZtfMWL 
/^«*rjt«*(Ei) (E2) ^m^t-Aqi^$-frT«ffi^®^ 

»ra«J ttftlk b , Hi «c» £ b fci&fi (el) (e2) - *r 

^t%x.b*L5 0 m^i; «9 , LTHUfE^^mS 
K J: & jfijiM^MMifH . W*P»^»*UjB*»»^JIR-Bg 
C0lo^#^bnTV^ (El) (E2) co^ffi (Dt^g (el) 10 
(e2) • • • v>m*ki>m X. b 4V 7 y ■ y * 60 V ^ £ L fc&ffi; 
(F)Srft#W^fcfcoT«l»-f-Sii:^#«. HI 5 lc 
^^*«(P) SrffiS bfcB*«flM»*r«-*-. 

[oo3 2] ^(c- <D&w<Dmmm2 {&ffi&xr<Dm&) 

^(2b)JC«aEffl<7>ft««r(3b)d5»jR*ix-CV^o 
[0 0 3 3] h(lb)60^itfi. :7/l^y y^IalK 20 

(F) ^tt*n * tit v > £ « s^^j ic riiE^ffi tpi: 
tfe^o b(ib)te, a:aE«w(Db), mttz 

-#^¥»=^>-*(5b)IB<o^^^^«^«MKSn, 
^m*^W^^fcA660ir^xSfeL(7b). HUlEir^^ 
®6t (7b) fc: T tkmr (3b) £*r mSK £rir «E £ b T 

^35 (4b) &fM» B SE«jR(Db) a> b <D&te9M&'</*' 

(8b) b ooffflWf IdjtS C T ^ y > ?mW- b T Hu 5E 
CD<fc 5 ^K«««(Db)^bO«j»««*^/^B#Jfl*-t- 30 
5^ y^^^SP(4b), s/^^^ffl(4b)d^bttJ^* 

7 s (5b) mtKs*** mmm& (8b) t c&r sn, s 

K(9b), ^LfeK««acS:Sf«ttc:«»i-Sfci6^^ 

[0 0 3 4] PHIL ^/u^ffi»J»IsIK(8b) 

^Vi^3§£[Hl&g(9b) tt^/w^ y 5/ i^fflfflilHlKdO a> bit 
^(hJSS(F) 60Ste»^(&^co^ y v?«#)i£vM*r *l 

«8fc<DS;-b±^t) ^^xiirixJ: ^Wf^S^t 
[0 0 3 5] ^/u^«»]»IelK(8b)ttrttbS:-&fiSLfc so 



10 

JB-C^/^BftlWSrfTS**, »«m3b) ^ott*&««t 

son $ ^y{^T<nmmftm&&vitm&\a* > mm 
«(p)^fifi-r-5*i:*So fc«u mmmm<ommm 

s§(9b)(opa^^-ro 

[0036] 3?SKffl^^*^mss(9b)^, ^y.y y 

»©«#i»J:9-)ei»IB(t)«rj»6*r(Wli»rt^ 
v^/NV^^^^^ii:^fc*6coilMllIK(21b) > S^m^ 

(2ib)^bo«#A*^«t y> h y*flr#*rW*i"S h'p 
^f[53S§ (22b) , &t>* h y (22b) a> b o h y # — «# 

T^^/w^ ^r^^ S -fr S ^— ^^^fS^IUiS (10b) , 

CO U^</W (cM L T^/U^ *I»JfflHUK (8b) tc thi^J L , ^/u 

^*I$fJ»lHl^(8b){cm^^^5>lElHl^(12b), 
^IS*lElK(10b)^bw^v^f§^4^miElK(12b)^ 

^ dfe c $ * s * co h 7 ^ ^ ^ ^ ( 1 3b) t xm$L £ ti X 
[0037] s</uxm±&&(iob)m*t>*$>z>7> 

4b)^KJtbtLT*3f9 % ^^co h^>^x^(13b)co^ u 
^ ^ (i^^yu^ ffi $ Sr ft ^> fc ^ coffifet (16b) ^ jftR 

Ji, 5S®[HlBS(21b)tt^»t?*>So 
[0 0 3 8] aflEfS^lfBr^^dlW&^JElHlBSC^ 

b) <Dm&Axfiftmnm.x<oi*&{iia> (12a) t p c^*>5 
<ox\ *<omm\±um<DWi&*5\m\sXig$&-rz> 0 

[0 0 3 9] mU<om&\Z.&\,^X, ftJgOflJff^iO — 

>^y s/^*J»IilK(F)d»b0 7y^y s/^#J»«-Ji-*r« 
jeiill5(21b)j&sgtt, 7;^y y^««ifi#36SA*b'C 

^bK^ra(t)fcJtsiabfc^r^-e^-v • 

«r»5igi- 0 h y ^[HlSS(22b)fiiiMlH]SS(21b)<D^> • 
^-^co^^Y ^ ^y\z&t>ii:X h y ^ffS-^lcSr^— 
^^(USS(lOb) tctiB^ b. ¥— ^/^^35*lsIK(10b) ti^ 

/u^BSj£^«6i(i4b) tcrpffi-r 5 ^ t z> m 

I0#fi8) o 

[0 0 4 0] ^^^^±lHlSS(10b)^b h7Vv?^ 
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? (13b) \cs<;\sxm-%&&t) Lfci^ RTfs<Ji<x jf ^ 
s<;\sxmM\B\V& (10b) a^/u* &$&$l1tZ> t '</i> 
U ^Vu^^^r^fc^5>J£Ie]5S(12b) (D nT^ffifet(16b) 

(ci)-c#fitu isftc^b) ^ pj^iss:(i6b)^«tn^o 

[0 0 4 1] ffiSt (121b) *ffitlZ>&>ftnffi,m?r& 

(10) £U ffifet(122b)^^^m^^(il), tefet(16b) 
{z9ttiZ>9,M&(i2) t L v ^*LefrOl&^£(R0)(Rl) 10 
(R2) <t1-££, ^-^y^^^lHl^(10b)^^ai^$tL 

22a) l£f*T ^^(11) tciA^-r 5 ftftco^ifT«^f #|t (j£ 
»/SW^^igaEE)f-^b^SiE(iO) • (R1)3&S3B± 
U r tb^y^u^BfiHHiielK (8b) ICA^J * tit^tM 
2fc«E«« «« (P) L T ^ ft V 

Kib)d»&m*SixaJ;5fcttS 0 
[0 0 4 2] rtt^urV—^^S&SSlKaob)^ 

7 V * (13b) <b ft 0 , »3KA(C1) frbMffi (i 20 

2) LT HT^teSL(16b) fcUHt, ffitrt(122b) Kfi« 

«t(i 1=10-12) *s«Eix, ffia(122b)fc«4rr*«ffi(il • 
RK10-RlX«(V))ttifi:Ti-6o '^^IBSJ 
»llIB(8b)tt7^^«j««d s iSTLfe^WIKL:T; 
^u^»«H»(10b)**b^^^ffl*l*IB»tfi^« 

^S6i(16b)<Offigfcfe$r^x.Sr £~C. /^B4«r« 
X5^^^5 0 y^^m^£(P)^fig^>^^ ^ ^ 
<t LTttiiJ£lHlB(21b)«:»f^-r6r irlctoxaft^ so 
jStR-TSr t^-C#So 5SffililK(21b)Sr«ftsfi:VMi* 
3tt«PlB(t)*0 £ Lfc#£\ y^J«HB*©« 

vmx-*^ s ^ytmvm-t r*s<fr* mm. (?) & 
7£i%m&&mmmzm&t z> r t t-ft * 0 r r -era^/u 

[0 0 4 3] rcoj: o tat, Biwi^^l^i, ^/u 

^»*i*iB«tti([aEj*«*r(3b) \zt&&£tizmj]m~ 

ISS-TSo rcoNF> ««(El)(E2)*r«L»t^f»*-frT« 
«*ffi*r»lRU ««*®^IB^LySiiaje(el)(e2)-«: 

Wis '*frx&&:\zj:z>m&»Witoffl. {+^WK353=lt 
^5£%;tib*b, fi^»»^lRH^ftS«a(El)(E2)w 

^®coi£ie(ei) (e2)-©38*3ft«»*.e>n7 y <y*<om 
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[0 0 4 4] ^(cr<D^P^CO^Jfe^j3i-OV^Tt^P^-t- 
ic^u* Si$«:J:*>B;<-r5 fc^collJE^lHlK (30a) 

# & Kit -r 5 fc * <zv«/u* (9a) ^so x. . mm (E 

{&T £ BS Jki- <E>mi£ KtHrlalK (30a) £ ii^JP L fc t> 

o *> 5 o si i3©^/u^ mm (?) cD®Lmn#(?a) nnm 
m 3 <Ds</i>*mmFEmft&\&(3o<i) <o\z. & z^/uxmM 

(?) <DM±lf »*«fB»t**> 6 0 

[0 0 4 5] ^/w^i«ajEm^[HlK(30a)^, Ty^Ol 
a)©Hi*«l-«ttS^fc^>f^-|i|g6(31a)\ *1*«BE 
IS:^«^(33a) 5 Jt$^lHlSS(32a) , y^u^^SlUSS 

(10a) £ WEJtttlilK (32a) ^m^J HQ Sr*«ti- 6te^t (34 
a), -X*s«|Btt;*fcEIK(32a)^*«!*ix, 
^ ^ ^ISfit (35a) L T^JEIhJK (12a) Ofig«^: (C2) ^ 
g^t^tb, -^(7)^5: y#&T— ^(17a ')^^^$n/c: 

b ^ v v?^ ^ (36a) t r*^^ $ jh/CV 

[0 0 4 6] iE«t*fe«!lT(3a)4:^fl'L^:»'&. ml^^<t 

±^5 v) % ^<D»»ia:«Ea[«*r(3a)'^j;or^*s--s^ 

«ffi-C^*T^-6o r^^tt«3S't--5S£St»«*r(3b)«c*5 
V>-Ct>I^C-e&5o — ^1^ Ltai^7^ h(la)(OttJ^i 
m.Mt 2 0 OW^*r«J3E<DBB««:EI22^"ro 
[0 0 4 7] *4T«I£as— ^<fc«6fflrt (^*^*r) "CttBC 
h(la)tt^«**»»i-5^*tcffl*«i«**J 
fflLtv^o o*t»tt«tt^7^ h(la)<Da*«8ttA^* 
*T«ffi*r»S^i:^"C#-5. ^yu^i««EEj|t«PlHlK(30 

a) tc*5v>r # -Y mss (3ia) ttik«fi***r«. 

— 3tiwft5*r-«F«"r5fe«)^^-r^--e, K^«pPfl(o 

-n)«ifi«<7)£S/SC*rtttlBi:fto^jS^ ««M#T 
V^(lla)(DW^SJE(ir^^miE^)nf&)^M:KlHlgS(32 
a)^e^^>o tt;«lalK(32a)Ji-tw^-C^*r«at«# 
(CS<5 < ffllEm^mEE (ir MiE^ n ffi?) t *H»«ffS9: 
^fiS(EPt>, S2P«ffi)*:lfc«L«SS«^Jca<5<««t« 
#T^^(lla)om*«EdSJ»«f«EK^«[(K«i«£E) 
Srfflx.TV^^ ir>-^mEE^ift< r^oT^5»^ 
L N r^li^V^»K;(7a)«:atnSjSn"««t^ltJ!lDLT 
V>^^^^S*i-^) 0 BE«»m*r(3a)lc:«J&*n5«* 

[0 0 4 8] w-b. mmmmx^mmm^r^ina) 

<Dmt>W£&lK < ft £ £ jft*TWBEasffi;T tti/ ^ (EP 
«ffiWEK(L)^«fW*(S)lcir»5< 4oTV>5)t 

^J^rb, b7V^^(36a)Sr^-^"srffiftJRffi»- 
»»-t- 5 «fc 5 »c:^/u^lSfi(HlBS(10a) o^yw^ (pO) 

^ffco^^ ^ >-^/T\ y=7l/^^9 (1§*)*:*^\ZL\,, 

»JElHlllS(12a)^»Lr»EEffifiL(35a)Srii*ni-So ft 
h7>^^^(36a)^itg?(Hl^(32a) 
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2003-151786 



13 

J:5««e«#rv^(lla)^m*«^i«v>#^ MIS 
h 7 >> is* ? (36a) (D^—^&T—^m^^-f) KSM* 

* (36a) £T-* (gl^T) ^13 

4a) ^iloT>'^^(pO)^ h ^ >v?;*^ (36a) (7>^<— JXJC 
MLt^ fflr#^#-&«: h7^^^(36a)^f^s, 

[0049] ^ti^\cmm^mmi~^o Mzmmin 

a)O«fit(121a)*SEtt5*«^*r«Slt«*S:(i0) t U 
h 7 V Z (36a) (D^Bflcjo^T , «gt(122a) £?5fc 
*tS««*(ilK ^SSt(16a)4r«fttbSffiSc«r(i2), 
h y ^ $ (36a) c^VBflc&^T, *g*t(122a) SrSE 
*bS«8L«r(i4). ^T3e«:{n:(16a)Sr8EtbS««E«r(i5), 
}£^(35a)£j^;ft,5m^£r(i3) £ U ^tL^ttcDffifeiffi 
(R0)(Rl)(R2)(R3)£ih3 o I,'**, TZmMttftmiZteZk 

* 4 -^-IhIIS (31a) dSffflfc U Jt«lH|» (32a) asjfcKftfts 

a) ( p o) &$&*k-rZ) bs</ux (pO) cthyy 

^**(13a)a*;*-i' -/^■V'^ibfPSrL, ✓•Vi^SedfciSIBJ 
«lt»£E@K(i2a) CO «r*iSSt(16a) £T~:* (17a) tegs 

[0 0 5 0] — it^lHlSS(32a)^-^r(7)A^*^-(- 
tt^>T^-lHlK(31a)&^LT^«jK«*(0*SB«lE 

(n xir>^«jE)^^ n $nr*5t) , l^(?)AA»i: 
8a* £ *IT ^ 3 fg&WEESt&ttfig (33a) <7)S*®I£ ^ it 
S^W 0 «}««EK^HI«B(33a)oX!|l«J£J:QffiK 30 

T^ffiff^^iSVN^cDir^J^f^n, tt:«0K(32a) 
h^>'v ? ^^(36a)(7)^<— ^s^T— ^{cg^^L, ^/U 
^^S[HlS§ (10a) ^ P, $ ftfe^* (pO) jftSffiet (34a) 
SriioT h 7 ^v\x # (36a) O^—:* icfifcfttf: t Lxh 
£tlX h^>-^^^(36a)^^^^ 
«o D ^£EIslK(12a)<DltB^*r«aEfS#(i 
0) t*. (CI) (C3) -C#fl£ L T«« (i 1) (i 2) * 9, 

W*fiSt(16a) £ |g;^:(122a) t feflciv HHffll 1 40 
t m C < ^ujxffiffi(P) 

5y*WIBSii5. r<D&#, ^W^Sffi(El) (E2) ^ 

So 

[0 0 5 1] r*bl-»L-Clt«f«BE»ft«te(33a)<Z)« 
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fcWWSix, &«!§]& (32a) f£ h 7 * (36a) <Z>-<~ 

* Sr-T — ^^biiWr Uh7 * (36a) &*>»im 

X'</U* (pO) £ frX is *) , ffitn:(34a) £r;fr LT^° 

A** (pO) d5h7^^^ (36a) C0^<— ^MSMlP L- N ./Ol' 
^(pO)*Mfctt ^^^(36a)Sr^"^S^:So h9> 
v?** (36a) 5 £ . S»e/f£(Cl) (C3) MAP^T 

(C2) ri> bffifet (35a) M««c (1 3) tmti. MIS 
ffigt(16a) £«Si(122a)<0«iB(il) (12) 30S«flt(14) (15) 

Sfeiffl(Rl)<(il) • (Rl)]3&s^^B»JI»lHlK(8a)^Rl 
^D^^So /^^tI»JfflHUK(8a)fi3g^i£ 
Tb/cmJE(14) • (Rl)*clt«Lr«I3fi^»&J:?) t>*# 
v^®^j(m«£fi) SrfiS-TSJ: 5/^v^IeJK(4a) 
£»rrSo **3, h^^> ? ^^(13a)(36a) irlil^^^ 

v ^<;u* mm (Pa) s ti z> t \c * 5 D 

[0 0 5 2] :<DJ; 5t-^ y s/^E5ihfflco^/^«at 

(p) tc^px., mmmm<Dffimvo(s) ^m^tnsb<o^<^^ 

^^(el)(e2)--(7)Si«?^tlS]^^WW^(S)t>^lt 

T«**ffi«ci£ds 9 , m«(Ei) (E2) m<Dmmmmm(i) 
,^^5o me«flimEMi(L)^j2:tf5j:. ^cjitsee^ 

la) Srii LTittCj(HlSS(32a) ©-*(OAA»f la* 
*«F«EK3e«fiB(33a) ^S^m/E £ «9 ^«T«£EdSS5 < 

3 £ Jfc«[Hl& (32a) jasffirjeo J: 5 J- h 7 > V* # (36a) 
^7«^U lSgi:(35a)— <Dmffi(i3)<Dftffi&»lk 

l, mffi(Ei) (E2)^owatt(s) &m*-riz#>(Ds</ux 

m«ti^P5>(Pa)coas$:ih^, [3BSfll]<07yy*B 

ih^tD^v^ (p) (D&m^zmmzmZo 
[0053] mz y *mw<DmMM4\z<>\,^x%iw-r 

[mfe^j 3 ] * Dr*»cm^^ v h <Dmm&xjHzmm t 

* tbfctfi® (el) (e2) » «f W* (S) «r^i» • 

5 ^*^jte«^^^i««JE«l»©K(30b)^l¥a^^ 
«/Stt:!SHSff» 2 td^^^j««j=EjBI»|pIK(30b) ^r^t 

^ p l t> <dx\ s</i>x m s SEHf^ffl ttsiisw 3 (oa^(D 
i^iisicTfc^ 7y y^m±m<o^^mm^)K 

iajB(ei) (e2) -^sitffitt ^ mmz$rmvo(s) i>mnx 
mmmm v , (ei) (E2) m ^«;«b sgst (L) ^ 

[0054] miemnra^ft(L)dsjK^5t, mj^oi 

9l-A*TfBff3ft s -t#U, ^(i3SS(31b)^iiL 
Tlt^|HlSS(32b)co-*-(OA^^T-(CA^L. li^mK 
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&£«S^33b)<z>&2MI«fc DAfflEW<4Sl:tt:« 
mi»(32b)dS h9 v^^(36b)«r^-7ttffii: U ffi*i(3 
5b) ~.0>*« (i 3) <0»« SrffJh L , «tt (El) (E2) ^<D$f 

jh«>, [^*^Ji]^)^ y ^^Kitffi^^/u^(p)co^fi 
i^o tt*3, ^NV^tt«E(p)^tJ« ; eoit*n^(Pa)(ofia 

[0 0 5 5] fttCl, HJfiffi|5^oV^TKWrSo 

^it^n^^^-To Ell7tt:*5|Jfi0»J 5 0V*/u*««ffiHI 
«FlHl8S(40b)(OPffl^i-o r<z>i§^te, B12(D|HEM 

jSU h7 V>>;*^(36a)CD:n u^^tcRttSHTV^Sffi 
t/t(35a) t^yu^«JgIsiK(10a) £Jfc«0tt(32a)OttJ;* 20 
IBS:»l*i-S«a:(34a) t) . -^ft 9 ^mliS'^;* 
B^OT^S^^^^-CHa*) ^^w^^SIeJgS(lOa) 
£ <7}fS1 <>: itrjfE h7V^^ (36a) <D^U? ? hmJKifca 
>x (35a ) dS»«£ £;H~Cl x 5 /£-Ct@iS1- 5 

[0 0 5 6] ^#j5<D{t/mco^Tf&^i-£o 
tt«tf(3a)&;S*rU fefttf:m\zmZ>bffij&<D& O^Z 
4 ^-|HK(31a) ififm U it^05S(32a) eDjfc«®iff^ 
fe»t5o :W»I^^T, #fflHlS§(12a)<7)e£i;02 30 
la)*aEixSit«^<T«ai«-^S:(iO) <b U ffifei(122a) 
&8ttx5««£r(i"l)> ^r«»St(16a) 
2)tU ^n^<OffiStflt(R0)(Rl)(R2)i:i-So 
3££(hI&§ (9a) tf>^A-;*3§^[Ej&& (10a) &s<jUX (pO) £fg 

(pO) (OS C T h 7 ^ v?* * ( 1 3a) a* ^ 
s^V^lbffSr U x^^55^|B^:tf ^£EIUK(12a) 

pJ^®gL ( 16a) & T — * (1 7a) tcgMK U ^/u* 
(P) Sr ^«-«*&B:SfE«flE It** S * 5 . 

[0 0 5 7] — lt^lElgS(32a)(0—*(DA^;^T-t- 
te*-r^— IilK(31a)Sr^LT^*rttat«*<OlB«»JE 40 

(n x-fev^«jE)^Rn*ns^r*5»5, «i*0>A**mc 

S *tT ^ Slft«F«EK3£«ffi (33a) O g2f§mffitt; £ 
Jfclfc£;ft£o *«p«JEK««ffi(33a)©S2p«IEJ:9Hl»" 

(n xir^^m£E)^i^v^(gP"b > -fe^WSfca**^)*^ 
left, W«J5«(g:<*orv^-5^*iJ»T^^ r^-g- 
tt:»IUK(32a)iih7V^^(36 
a) G)^— * M®E£:HtiJ0 IT h7>^^ (36a) ^r^" V 

[0 0 5 8] rottffiT^/u^*fiHl!«(10a)^^— ^ so 
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OWHR-T^A-* (pO) d««fflr*ix5 fch7^^ (13a) 
* (36a) # ^^Ste, =1 ^(14a* ) (35a ) liffiM 

SlHlK(10a)^b^M*H5^^ (pO)^(B*sj[E< * 
5 e -e<Z>*S*. V> ? ^^(36a)cD^^^rfl^S< ft 
19, figt(122a)*attu5««fL(il)^«FWI^ft<*So - 
(DiiW^Mfcl^b^T, ^^ffl»J»|HlllS(8a)0/^^ 
mi5fttH^^t>*£^:$tt, Wj»"C^i-SP»»(Pb)^Ji* 

b) 35SK»*tt5^ £fclfc5o 
[0 0 5 9] Z<D£ yXVilkm&s^^nM 

(p) ^nx., <z>*f m*(s) ^m^tz^>(Dy<^ 

^«attt3S^(Pb)3dS3E^fi«SJx, ^<7)SI:> i^tt 
(c«^L^»ffiW*iajB(el) (e2)-»<D*IK«M^WtH« 

(s) fc«tt-c««:»ffifc:!£# 0 , ««(ed (E2) m<DmM 

W8E«(L) (OteXte 60 S(rflB«ffiBlffiK(L) ^ 

J^^si:. ^LjlT«JE3ftS_b#U. rH*s^>r^leJB(31a) 
$riiLTJt»lHlgS(32a)^— ^CDA^Wm-A^ U *6 
WI^R^*ffi(33a)(Dt»^fiJ: 0^ff«£E*SiB< 
tJtKIilK(32a)(Z>tti*^0 h^^v ? ^^(36a) 
ASt7i:4!J, ^Vr Vih— (35a' ) (0^^mt>^it 

««(ei) (E2) — o^m^i(s) ^^-rfc^^^^^ma 

co^y^(P)co^fi:S-t-SSjf^t-MSo r^^^ 
^^-xWWtt^^5816lBlK(10a) (ct9:tt^/^^raRa 
Wfflffi^»K(15a)^ffiSfc»c:XBB*^Sr t^jfcSo 

[0060] rn*c»br«i«f«ffiK^«ffi(33a)^« 

BHJE (nxty^ Sffi) dsis v n ( = i? ® m frfcb 0 ^ 
^*T«JBE3&SfB < *oTV^S*iJ»r**i, M:KIh]S&(32 
a)(-ct»9 b7^v ? ^^(36a)^^-^^^^), h7y^ 
^(36a)ttfP»LftV\ ftot, ^^x^^OSa^tf^ 
-ett*> ^^^«HIK(10a)tcg|jK^HT^ 
^^^^(Ha^^^s^tbb, HJE^Jl^S^^P 

i:y^u^«jcr^^^««t(P) ^s«Wj»a:jK«SE^a 
itS'riMS. rtii^iotit tt^l^yh 
^HSdstT^ixSo ^fc, W-APWJ-[B^:«JJ-«ffi(El)(E 

ffi*ffiO(0ijB(el) (e2) -<Z>W^WSi»ffl*35 s ia 

[0061] s^tc, ll^s0d6^clov^T^S!*lclft0^-r 

»fe^J4 t<om^L±.<0^\i^\tm\ 5^>IIJ6^J4 
Jtg5 LT % ^-^^^^^lHlK(lOb) \z.WLVt btitc'< 
yu^raPH*^3!i-6^:«)^^r2E«fit(14b) WUT^y 
^V-^(15b')^ffi^bttTV^^, h^>-v ? ^^(36a) 
CO 3 ^l^gE^tuTl/^Sfit(35a) t^/u^««lsl 
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& (10a) t )#RI§1B& (32a) <omttK £ IS^ (34a) 

■fr (15b* ) t ^/u^JMRIbIIS (10a) i tOfffl <>: M1E h 9 ^ ^ 
^ * (36b) wn^^^BCny^yf (35b' ) 

[0062] m^, mMW6<Di j Emizo\,^xwLW'tz> 0 

>f EII8 (31b) U JtttIiIIS(32b) (75lttt»fp3ds 
^tti^^o r^ffiK^T, #ffl§Ite(12)0>l&$i(121 10 
b) *J«ix51tB^*r«8fE«-^S:(iO) t U Sta(122b) Sr 
8ttixStt8E*(il). «rSe»SL(16b)*»Etb5«SlE«r(l2) 
iU ^tL^(O|gSt«S(R0)(Rl)(R2)^^.So ^Vu*3b 
*IilgS(9b) <Z>^u^*fiIU!«(10b) j&s^u* 5 
^A^IOSCT b^^v ? ^^(13b) ^S^-T 

fi^u ^w^»*i*iB«»t4>ffiiaK(i2b)^aEaa: 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a 
lighting method of an electric discharge lamp 
which can prevent roughness of a surface of an 
electric discharge lamp electrode which occurs 
during DC/AC lighting and causes flicker, and 
prevent gradual reduction of luminance which 



^occurs because deposit attributable to a 
halogen cycle is accumulated to tips of 
electrodes and a distance between the 



electrodes decreases. 



SOLUTION: During lighting of a DC electric 
discharge lamp 3a, an operating current in 
which a pulse current P is superposed at a 



constant interval to a DC current successively 
supplied to the DC electric discharge lamp 3a is applied to the DC electric discharge 
lamp 3a. 



[Claim 1]A lighting method of an electric discharge lamp supplying actuating current 
which superimposed pulse current on a direct current continuously supplied to this 
electric discharge lamp with a constant interval during lighting of 
direct-current-discharge light at this electric discharge lamp. 

[Claim 2]A lighting method of an electric discharge lamp supplying actuating current 
which superimposed pulse current of constant width in a position which was 
simultaneous with a standup of a half cycle of alternating current supplied 
continuously to this electric discharge lamp, or was [ fixed time ] late for it from this 
standup during lighting of an exchange electric discharge lamp at an electric discharge 
lamp. 

[Claim 3]A lighting method of an electric discharge lamp changing height of pulse 
current to superimpose highly in a lighting method of one of the electric discharge 
lamps according to claim 1 or 2 when lighting voltage at the time of regular lighting 
falls below to a preset value. 



CLAIMS 



[Claim(s)] 
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[Claim 4]A lighting method of an electric discharge lamp changing width of pulse 
current to superimpose widely in a lighting method of one of the electric discharge 
lamps according to claim 1 to 3 when lighting voltage at the time of regular lighting 
falls below to a preset value. 

[Claim 5] Direct-current ballast which supplies constant electric power to 
direct-current-discharge light in a pulse width control circuit, An igniter which is 
connected to said direct-current ballast in series, and impresses minimum starting 
voltage to said direct-current-discharge light, A light circuit of an electric discharge 
lamp comprising a pulse generating circuit which is connected to said pulse width 
control circuit of direct-current ballast, and makes pulse current superimpose on 
output current of direct-current ballast by a pulse generation. 

[Claim 6]Exchange ballast which supplies constant electric power to an exchange 
electric discharge lamp in a pulse width control circuit, An igniter which is connected 
to said exchange ballast in series, and impresses minimum starting voltage to said 
exchange electric discharge lamp, Are connected to said pulse width control circuit of 
exchange ballast, and from same timing or it as the time of a change of an alternating 
current waveform of exchange ballast, delay fixed time and pulse current is generated, 
A light circuit of an electric discharge lamp comprising a position which was 
simultaneous with a standup of a half cycle of alternating current supplied 
continuously to an electric discharge lamp, or was [ fixed time ] late for it from this 
standup in a pulse generating circuit on which said pulse current of constant width is 
made to superimpose. 

[Claim 7]In a pulse generating circuit of a light circuit of claim 5 or an electric 
discharge lamp of 6, detect lighting current of an electric discharge lamp at the time of 
regular lighting as sensing voltage in sensing resistance, and if said sensing voltage is 
below a preset value at the time of regular lighting, A light circuit of an electric 
discharge lamp by which a voltage maintenance circuit which makes high pulse current 
made to superimpose is characterized [ which is connected to a pulse width control 
circuit ]. 

[Claim 8]In a pulse generating circuit of a light circuit of an electric discharge lamp of 
claims 5-7, detect lighting current of an electric discharge lamp at the time of regular 
lighting as sensing voltage in sensing resistance, and if said sensing voltage is below a 
preset value at the time of regular lighting, A light circuit of an electric discharge lamp, 
wherein a voltage maintenance circuit for pulse width which enlarges width of pulse 
current made to superimpose is connected to a pulse width control circuit. 
[Claim 9]Light equipment which comprised a discharge lamp lighting circuit indicated 
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to claims 5-8, a reflector by which an electric discharge lamp fitting part is provided in 
the center of a concave reflecting surface part, and an electric discharge lamp with 
which said electric discharge lamp fitting part is equipped with the seal part. 
[Claim 10]An optical instrument comprising light equipment of claim 9, and an optical 
system which irradiates a front screen with light from an electric discharge lamp with 
which light equipment was equipped. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical instrument possessing the 
light equipment using the lighting method, its circuit, and this circuit of the electric 
discharge lamp, and this light equipment. 
[0002] 

[Description of the Prior Art]As fundamentally shown in drawing 23, the discharge 
lamp lighting circuit for a direct current comprises direct-current ballast (101) and an 
igniter (102), and turns on an electric discharge lamp (103). Direct-current ballast 
(101) detects the lighting current of an electric discharge lamp (103) in sensing 
resistance (107) as sensing voltage (sensing voltage of sensing resistance (107) = 
lighting current x sensing resistance value), According to the pulse width signal 
outputted from the pulse width control circuit (108) corresponding to the sensing 
voltage detected by sensing resistance (107), switching operation of the FET 
switching section (104) is carried out, Pulse width control of the lighting current 
outputted by this from an FET switching section (104) is carried out, Then, this 
switching pulse current is smoothed by a smoothing capacitor part (105), and electric 
power (lighting current x lighting voltage) required for electric discharge lamp lighting 
is stably supplied to an electric discharge lamp (103). 

[0003]The output transformer (106) is connected to the output circuit of ballast (101) 
in series, and an igniter (102) has the work which is overlapped on the output of ballast 
(101) at the time of start up of an electric discharge lamp (103), supplies a high 
voltage pulse to an electric discharge lamp (103), and starts an electric discharge 
lamp (103). 

[0004] Since the voltage between the electrodes (E1) (E2) of an electric discharge 
lamp (103) falls, a trigger circuit (10T) stops after start up of an electric discharge 
lamp (103), and an igniter (102) suspends the operation. Henceforth, the direct current 
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voltage which becomes settled by operation of an electric discharge lamp (103), and 
the current controlled by ballast (101) are added to an electric discharge lamp (103), 
and the light is switched on with fixed electric power (refer to drawing 1 and drawing 
24). 

[0005]Although the electric discharge lamp (103) is continuing lighting in this state, 
Since large lighting current continues to the electrode (E1) (E2) of an electric 
discharge lamp (103) and it is always flowing into it, like drawing 2 t he first stage the 
surface of the smooth electrode (E1) (E2), If lighting times become long, it will be in 
the state where it was ruined gradually, and projection (e1) (e2) — will occur mostly 
on the surface of an electrode (E1) (E2) (refer to drawing 3 ). If it does so, it will 
become easy to generate form feeding which moves to other projections (e3) or (e4) 
from between the places (e1) (e2) which the starting point of discharge (F) is 
discharging now. When form feeding occurs, it means that the state of the light source 
had changed, and a flicker (a shake and change of a screen) occurs in the optical 
instrument which uses this electric discharge lamp (103) as a light source. 
[0006]The sludge resulting from a halogen cycle may accumulate on the surface of an 
electric discharge lamp electrode (E1) (E2) as another problem, and if the distance (L) 
between electrodes (E1) (E2) becomes narrower than the original state and is 
continuing lighting of the electric discharge lamp (103) by this, lighting voltage will fall 
gradually. If lighting voltage falls, in order to maintain constant electric power, it is 
necessary to supply larger current from ballast (101), and generation of heat of ballast 
(101) increases. Since the circuit which restricts current as a protection circuit is 
generally added to ballast (101), if the limit value of supply current is exceeded, it will 
become impossible to maintain constant electric power nature, and the output to an 
electric discharge lamp (103) will decline. It becomes impossible as a result, to 
maintain a required luminosity in the optical instrument which uses an electric 
discharge lamp (103) as a light source. 

[0007]Also in the discharge lamp lighting circuit for exchange shown in drawing 25, it is 
the same, and comprises exchange ballast (201) and an igniter (202), and an electric 
discharge lamp (203) is turned on. Exchange ballast (201) detects the lighting current 
of an electric discharge lamp (203) as lighting voltage in sensing resistance (207) 
(above), Like the above-mentioned, carry out pulse width control in an FET switching 
section (204), and further, The switching pulse current outputted from the FET 
switching section (204) is smoothed in a smoothing capacitor part (205), and also it 
changes into exchange in a full bridge circuit (20F), and electric power required for 
electric discharge lamp lighting is stably supplied to an electric discharge lamp (203) 
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(refer to drawing 26). 

[0008]Although alternating current is controlled by such a conventional discharge 
lamp lighting circuit for exchange according to lighting voltage and the method of 
turning on an electric discharge lamp (203) with constant electric power is used in it, If 
lighting of the electric discharge lamp (203) is continued, like the case of direct 
current lighting, the surface of an electric discharge lamp electrode (E1) (E2) will be 
ruined, and a projection (e1) (e2) will occur in an electrode surface (E1) (E2), For this 
reason, a flicker (a shake and change of a screen) occurs in the optical instrument 
which it becomes easy to generate form feeding of discharge (F), and form feeding 
occurs, and makes this a light source, and it becomes an obstacle of operation. There 
is deposition of the sludge resulting from a halogen cycle as well as the case of direct 
current lighting, and the fall of the luminosity due to the loss of power to an electric 
discharge lamp (203) arises. 
[0009] 

[Problem(s) to be Solved by the Invention]This invention was made in view of this 
conventional problem, and is generated during direct-current / exchange lighting, 
Make the sludge resulting from the surface roughness and halogen cycle of the 
electric discharge lamp electrode leading to a flicker deposit at the tip of an electrode, 
and inter electrode distance is shortened gradually, Let development of the optical 
instrument possessing the light equipment using the lighting method, its circuit, and 
this circuit of the electric discharge lamp which can cancel a cause to which a 
luminosity is reduced gradually, and this light equipment be a technical problem. 
[0010] 

[Means for Solving the Problem]A lighting method ( drawing 4 , 5) of an electric 
discharge lamp concerning this invention given in "claim 1", "Actuating current 
superimposed on pulse current (P) with a constant interval by direct current 
continuously supplied during lighting of direct-current-discharge light (3a) at this 
direct-current-discharge light (3a) is impressed to this electric discharge lamp (3a)" 
by a basic concept of this invention for solving the above-mentioned flicker problem. 
[001 1]That is, in addition to a conventional method of supplying a regular supply direct 
current to direct-current-discharge light (3a) at the time of regular lighting, and 
maintaining constant electric power by direct-current ballast (1a), the feature is that 
it superimposes pulse current (P) on a regular supply direct current intermittently for 
every fixed time. Since large current continues to an electrode (Ea1) (Ea2) of an 
electric discharge lamp (3a) and it is flowing into it as mentioned above, Like drawing 2 , 
it will be in the state where lighting times became long and the surface of a smooth 
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electrode (E1) (E2) was ruined gradually like drawing 3 t and projection (e1) (e2) — will 
occur mostly on the surface of an electrode (E1) (E2) the first stage. This projection 
(e1) (e2) — becomes a starting point of discharge in many cases, and projects (e2). — 
If a number increases, it will become easy to move a starting point of discharge. (e1) 
This is considered to be the cause of a flicker. 

[0012]Then, form feeding of discharge can be controlled now by superimposing pulse 
current (P) for every fixed time. This is considered that the present discharge point is 
fixed as again most leading point as an electron emission position by momentary pulse 
energy, when a starting point of discharge tends to move to another position. That is, 
change control of a discharge point or immobilization of a discharge point is performed. 
An electrode (E1) (E2) is momentarily heated further by superposition of pulse current 
(P), and in early stages of generating of projection (e1) (e2) — of the surface of an 
electrode (E1) (E2), a surface layer of an electrode (E1) (E2) is melted microscopically, 
and it thinks [ that projection (e1) (e2) — may be extinguished and]. As a result, 
stable discharge (F) of projection (e1) (e2) — of the surface of an electrode (E1) (E2) 
which immobilization of form feeding is mainly made and causes form feeding 
additionally where generating is suppressed and which does not have a flicker is 
maintainable over a long time. A direct-current waveform of actuating current which 
superimposed pulse current (P) is shown in drawing 5 . Pulse width of pulse current (P) 
to superimpose, pulse height, and frequency of a pulse set up an optimum value 
according to an electric discharge lamp (3a) applied by a method mentioned later. 
[001 3] A lighting method of an electric discharge lamp (3b) concerning this invention 
given in "claim 2", By a means for solving the above-mentioned problem in ballast for 
exchange (1b). "Actuating current which superimposed pulse current (P) of constant 
width in a position which was simultaneous with a standup of a half cycle of alternating 
current continuously supplied during lighting of an exchange electric discharge lamp 
(3b) at this electric discharge lamp (3b), or was [ fixed time ] overdue from this 
standup is supplied to an electric discharge lamp (3b)." 

[0014]Like [ in exchange lighting ] direct current lighting, by superimposing pulse 
current (P) for every fixed time When [ said ] a starting point of discharge tends to 
move to another position similarly, By momentary pulse energy, the present discharge 
point is considered to be fixed as again most leading point as an electron emission 
position. And it thinks [ that projection (e1) (e2) — of the surface of an electrode (E1) 
(E2) may be microscopically melted according to pulse current (P) in early stages of 
the generating and ], Stable discharge of projection (e1) (e2) — of the surface of an 
electrode (E1) (E2) which generating is prevented, and immobilization of form feeding 
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is mainly made for projection (e1) (e2) — , and causes form feeding additionally as a 
result where generating is suppressed and which does not have a flicker is 
maintainable. An alternating current waveform which superimposed pulse current (P) 
is shown in drawing 8 . Pulse width of pulse current (P) to superimpose and pulse 
height set up an optimum value according to an electrode of an electric discharge 
lamp (3b) of a kind which is different by a method mentioned later. Superposition 
timing of said pulse current (P) has a desirable position from which it separated from 
falling of a half cycle. 

[0015]"lmprovement of a lighting method of one electric discharge lamp of the 
statements for "claim 3" being "claim 1 or 2" (3a) (3b) When lighting voltage falls 
during regular lighting below at constant value, Since it is characterized by what height 
of pulse current (P) to superimpose is highly changed for", . Immobilization of said 
form feeding should mainly do. A fall of lighting voltage based on narrow-izing of inter 
electrode distance (L) by deposition of a sludge (S) on the surface of an electrode 
(E1) (E2) of projection (e1) (e2) — of the surface of the above-mentioned electrode 
(E1) (E2) considered to generate additionally which originates in a halogen cycle in 
addition to dissolution. It can protect now. Namely, when lighting voltage falls during 
regular lighting below at constant value, it adds to claim 1 or operation of 2, It 
prevents superimposing pulse current (Pa) to which an one more step pulse height 
was made to increase, melting a sludge (S) of an electrode surface, and a sludge (S) 
deposited especially on a tip end part of an electrode (E1) (E2) by a pulse with high 
pulse height (Pa), and distance (L) between electrodes (E1) (E2) becoming narrow. As 
a result, lighting voltage can be prevented from falling during regular lighting below at 
constant value, and discharge (F) stable by this can be maintained. 
[0016]It is what is characterized by what "claim 4" "changes width of pulse current 
(Pb) to superimpose for widely when lighting voltage falls during regular lighting below 
at constant value" with other improved methods of "claim 3", According to pulse 
current (Pb) which was constant as for pulse height, made one more step pulse width 
large further, and became large. Said form feeding which heats a longer time electrode 
(E1) (E2), and is mainly generated is fixed, a sludge (S) is melted with projection (e1) 
(e2) — of the surface considered to generate additionally, and it prevents inter 
electrode distance (L) becoming narrow. As a result, discharge where lighting voltage 
was protected and stabilized [ falling below to constant value and ] is maintainable. 
Claims 3 and 4 are applicable to both a direct current and exchange. 
[0017]"Claim 5" is a light circuit ( drawing 4 ) for realizing a direct current lighting 
method of an electric discharge lamp (3a) a statement to "claim 1 ", "Direct-current 
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ballast (1a) which supplies constant electric power to direct-current-discharge light 
(3a) in a pulse width control circuit (8a), An igniter (2a) which is connected to said 
direct-current ballast (1a) in series, and impresses minimum starting voltage to said 
direct-current-discharge light (3a), It was connected to said pulse width control 
circuit (8a) of direct-current ballast (1a), and comprised a pulse generating circuit (9a) 
on which output current of direct-current ballast (1a) is made to superimpose pulse 
current (P) by a pulse generation." 

[0018]"Claim 6" is a circuit ( drawing 7 ) for realizing an exchange lighting method of an 
electric discharge lamp (3b) indicated to "claim 2", "Exchange ballast (1b) which 
supplies constant electric power to an exchange electric discharge lamp (3b) in a 
pulse width control circuit (8b), An igniter (2b) which is connected to said exchange 
ballast (1b) in series, and impresses minimum starting voltage to said exchange 
electric discharge lamp (3b), It is connected to said pulse width control circuit (8b) of 
exchange ballast (1b), From same timing or it as the time of a change of an alternating 
current waveform of exchange ballast (1b), delay fixed time and pulse current (P) is 
generated, It comprised a position which was simultaneous with a standup of a half 
cycle of alternating current supplied continuously to an electric discharge lamp (3b), 
or was [ fixed time ] late for it from this standup in a pulse generating circuit (9b) on 
which said pulse current (P) of constant width is made to superimpose. 
[0019]"Claim 7" is the circuit (drawing 11, 14) which added a voltage maintenance 
circuit (30a) (30b) which realizes a method (pulse height is made higher) of "claim 3", 
"In a pulse generating circuit (9a) (9b) of a light circuit of claim 5 or an electric 
discharge lamp (3a) (3b) of 6, Detect lighting current of an electric discharge lamp at 
the time of regular lighting (3a) (3b) as sensing voltage in sensing resistance (7a) (7b), 
and if said sensing voltage is below a preset value at the time of regular lighting, A 
voltage maintenance circuit for pulse heights (30a) (30b) which makes high pulse 
current (Pa) made to superimpose is connected to a pulse width control circuit (8a) 
(8b)." 

[0020]"Claim 8" is the circuit (drawing 17, 19) which added a voltage maintenance 
circuit (40a) (40b) which realizes a method (pulse width is made large more) of "claim 
4", "In a pulse generating circuit (9a) (9b) of a light circuit of an electric discharge 
lamp (3a) (3b) of claims 5-7, Detect lighting current of an electric discharge lamp at 
the time of regular lighting (3a) (3b) as sensing voltage in sensing resistance (7a) (7b), 
and if said sensing voltage is below a preset value at the time of regular lighting, A 
voltage maintenance circuit for pulse width (40a) (40b) which enlarges width of pulse 
current (Pb) made to superimpose is connected to a pulse width control circuit (8a) 
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(8b)." 

[0021 ]"A discharge lamp lighting circuit of claims 5-8, "claim 9" about light equipment 
which used "a discharge lamp lighting circuit of claims 5-8", A reflector (R) by which 
an electric discharge lamp fitting part (r2) is provided in the center of a concave 
reflecting surface part (r1), the seal part (m) being characterized by what comprised 
an electric discharge lamp (3a) (3b) with which said electric discharge lamp fitting part 
(r2) is equipped", and an optical instrument of "claim 10" with light equipment of 
"claim 9. It comprises an optical system which irradiates a front screen with light from 
an electric discharge lamp (3a) (3b) with which light equipment was equipped." 
[0022] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail 
according to an example. Example 1 [ drawing 4 -6] is the discharge lamp lighting 
circuit for a direct current provided with the pulse generating circuit (9a) for 
preventing a flicker. Ballast (1a) is an object for a direct current, the igniter (2a) is 
connected to said ballast (1a) in series, and the electric discharge lamp for a direct 
current (3a) is connected to the igniter (2a). 

[0023]Direct-current ballast (1a) is connected to the ground side between DC power 
supply (Da) and the smoothing capacitor (5a) of the couple mentioned later. The 
lighting current of an electric discharge lamp (3a) is detected as sensing voltage in the 
sensing resistance (7a) for detecting lighting current, and said sensing resistance (7a), 
The pulse width control circuit which controls the switching section (4a) described 
below based on this sensing voltage, and carries out pulse width control of the supply 
current from DC power supply (Da) (8a), The switching section which carries out 
switching operation according to the control signal from a pulse width control circuit 
(8a), and carries out pulse width control of the supply current from DC power supply 
(Da) as mentioned above (4a), It is connected to the smoothing capacitor (5a) and 
pulse width control circuit (8a) of a couple for carrying out smoothness of the 
switching waveform outputted from the switching section (4a), and comprises a pulse 
generating circuit (9a) which makes pulse current (P) superimpose on a regular supply 
direct current. 

[0024]The voltage signal and the pulse signal from a direct-current pulse generating 
circuit (9a) based on the discharge-lamp-current signal from sensing resistance (7a) 
input into said pulse width control circuit (8a), As a result of performing pulse width 
control in the form which compounded these, the wave-like actuating current which 
pulse current (P) as shows drawing 5 the supply current to an electric discharge lamp 
(3) superimposed is outputted. 
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[0025]The details of said direct-current pulse generating circuit (9a) are shown in 
drawing 6 . The amplifier with which a direct-current pulse generating circuit (9a) 
amplifies a pulse oscillation circuit (10a) and a lighting current signal (11a), It is 
connected to the partial pressure circuit (12a) and pulse oscillation circuit (10a) which 
have a function mentioned later, and comprises a transistor (13a) for adding the pulse 
signal from a pulse oscillation circuit (10a) to a partial pressure circuit (12a). A pulse 
oscillation circuit (10a) is a circuit which oscillates a square wave, and is a waveform 
from which duty with pulse generation time short [ the oscillation wave form ] and a 
long pulse interval differs. The variable resistor which determines pulse width as a 
pulse oscillation circuit (10a) (14a), Have provided the variable resistor (15a) which 
determines a pulse interval, and the variable resistor (16a) for determining pulse 
height as . the collector of the transistor (13a) of the next step is provided, The pulse 
width of the pulse current (P) which is adjusting separately, respectively, a pulse 
interval, and pulse height are freely changeable. The emitter of said transistor (13a) is 
connected to the ground (1 7a). 

[0026]Current signal amplification amplifier (11a) is amplifier even for the 
below-mentioned level which can carry out partial pressure processing to pull up said 
lighting current signal. The partial pressure circuit (12a) by which the series 
connection was carried out between current signal amplification amplifier (1 1a) and a 
pulse width control circuit (8a), The resistance (121a) (123a) by which the series 
connection was carried out to the both sides of the node (C1), A variable resistor for 
the collector side to determine the above-mentioned pulse height connected between 
the collector of the transistor (13a) connected to the ground (17), and said node (CD 
(16a), It comprises partial pressure resistance (122a) connected between the output 
side node (C3) of said resistance (123a), and the ground (17a'). 

[0027]Before lighting, if lighting operation of direct-current-discharge light (3a) is 
performed, since high tension is needed, the igniter (2a) will operate at the time of the 
start up, and high tension will be impressed to direct-current-discharge light (3a). 
Voltage falls, an igniter (2a) will stop, after lighting will be in a regular lighted condition, 
and voltage rises gradually. Also in the exchange electric discharge lamp (3b) 
mentioned later, this point is the same. In a regular lighted condition, as mentioned 
above, with time, it is ruined gradually and it projects (e2). — Generating occurs. (e1) 
The pulse width optimal at a constant interval for a supply direct current in which the 
pulse generator (9a) operates in the circuit of Example 1 at the time of regular lighting, 
When it is superimposed on the pulse current (P) of a pulse interval and pulse height, 
direct-current-discharge light (3a) is supplied and the starting point of discharge 
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tends to move to another position, the present discharge point is fixed as again most 
leading point as an electron emission position by momentary pulse energy. And the 
surface of the phenomenon considered to generate additionally, i.e., an electrode, (E1) 
(E2) is microscopically melted by pulse current (P), and the roughness of said 
electrode surface is canceled. 

[0028]That is, if the pulse oscillation circuit (10a) of a pulse generating circuit (9a) 
generates a pulse, according to a pulse, a transistor (13a) will carry out switching 
operation, and only pulse generation time will connect the variable resistor (16a) of a 
partial pressure circuit (12a) to a ground (17a). As a result, the lighting current signal 
amplified with current signal amplification amplifier (11a) is shunted in a node (C1), It 
flows into resistance (123a) (122a) and a variable resistor (16a), the pressure value 
according to the resistance of resistance (122a) and a variable resistor (16a) is 
generated, respectively, and the voltage of resistance (122a) is impressed to a pulse 
width control circuit (8a). 

[0029]If the lighting current signal which flows through resistance (121a) is set to (iO) 
now, the current which flows into (i1) and resistance (16a) through the current which 
flows into resistance (122a) is made into 02) and it is each resistance (R(R(R0) 1) 2), 
Between the pulse (pO) and pulse (pO) which were outputted from the pulse oscillation 
circuit (10a), since the transistor (13a) serves as OFF, the current which flows into 
resistance (122a) is set to (iO), and the voltage generated in resistance (122a) 
becomes - (iO) (R1). This voltage is equal to the voltage (standard voltage at the time 
of regular lighting = (V)) based on the lighting current signal value before inputting into 
amplifier (11), and a regular supply direct current of drawing 5 comes to be outputted 
from direct-current (portion which pulse current (P) does not superimpose) ballast 
(1a). 

[0030]On the other hand, if a pulse (pO) is outputted from a pulse oscillation circuit 
(10a), During the pulse generation time, become one, current 02) branches from a 
node (CD, and a transistor (13a) flows into a variable resistor (16a), Current (i1=i0H2) 
flows into resistance (122a), and the voltage 01, RKiOandRI, or (V)) generated in 
resistance (122a) falls. As a result, a pulse width control circuit (8a) judges that the 
lamp current value fell, and only pulse output time makes supply current increase by 
sag. A regular supply direct current is overlapped on this as pulse current (P). And 
since the current 01) 02) which flows into each resistance (122a) (16a) is proportional 
to each resistance (R1) (R2), it is changing the resistance of a variable resistor (16a), 
The voltage generated in resistance (122a) can be changed, and it can change 
changing the amount of supply current in the pulse generation time by a pulse width 
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control circuit (8a), i.e., pulse height. 

[0031]Thus, only pulse generation time makes the electric energy (here current 
amount) supplied to direct-current-discharge light (3a) increase temporarily, and fixes 
the present discharge point as a discharge point with this momentary pulse energy. At 
this time, it is also considered that only pulse width makes an electrode (E1) (E2) heat 
rapidly, fuses an electrode surface momentarily, melts projection (e1) (e2) — 
generated in the electrode surface in an instant, and smooths the electrode surface 
microscopically. Thereby, the form-feeding control by said pulse superposition and 
the stable discharge (F) of projection (e1) (e2) — of the surface of the electrode (E1) 
(E2) which occurs additionally and is considered to be one of the causes of form 
feeding where generating is suppressed and which does not have a flicker are mainly 
maintainable over a longtime. The direct-current waveform which superimposed pulse 
current (P) is shown in drawing 5 . 

[0032]Next, Example 2 (in the case of exchange lighting) of this invention is described. 
Drawing 7 is the exchange discharge lamp lighting circuit provided with the pulse 
generating circuit (9b) for preventing the flicker of this example. Ballast (1b) is an 
object for exchange, like the case of a direct current, the igniter (2b) is connected in 
series and the electric discharge lamp for exchange (3b) is connected to the igniter 
(2b). 

[0033]The full bridge circuit (F) is only added and the structure of ballast (1b) is 
fundamentally the same as the object for a direct current. Exchange ballast (1b) is 
connected to the minus side between DC power supply (Db) and the smoothing 
capacitor (5b) of the couple mentioned later, The lighting current of an electric 
discharge lamp (3b) is detected as sensing voltage in the sensing resistance (7b) for 
detecting lighting current, and said sensing resistance (7b), The pulse width control 
circuit which controls the switching section (4b) described below based on this 
sensing voltage, and carries out pulse width control of the supply current from DC 
power supply (Db) (8b), The switching section which carries out switching operation 
according to the control signal from a pulse width control circuit (8b), and carries out 
pulse width control of the supply current from DC power supply (Db) as mentioned 
above (4b), It is connected to the smoothing capacitor (5b) and pulse width control 
circuit (8b) of a couple for carrying out smoothness of the switching waveform 
outputted from the switching section (4b), It comprises a pulse generating circuit for 
exchange (9b) which makes pulse current superimpose on the full bridge circuit (F) 
and regular supply alternating current for changing into exchange the pulse generating 
circuit (9b) which makes pulse current superimpose on a regular supply direct current, 
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and the direct current which carried out smoothness. 

[0034]The voltage signal and the pulse signal from the timing-control pulse generating 
circuit for exchange (9b) based on the discharge-lamp-current signal from sensing 
resistance (7) are connected to the pulse width control circuit (8b) as an input signal 
like the case of a direct current. The pulse generating circuit for exchange (9b) 
receives a signal from a full bridge control circuit (F), avoids the time of the inversion 
operation of a full bridge circuit (F) (wave-like edge part), or this synchronizing with a 
full bridge circuit (F), and generates a pulse to timing required of the wave-like flat 
portion of rectangular wave alternating current current. That is, simultaneous with the 
standup of the supply alternating current of a square wave or a pulse is generated 
with a delay a little from this. 

[0035]As a result of a pulse width control circuit's (8b's) performing pulse width 
control in the form which compounded these, the supply current to an electric 
discharge lamp (3b) serves as a waveform which pulse current (P) as shown in drawing 
8 superimposed. Namely, pulse current (P) is generated simultaneously [ with the 
standup of rectangular wave alternating current supply current ] as mentioned above, 
When superposition of short-time pulse current (P) is looked at by the standup 
portion of rectangular wave alternating current current as a dashed line shows, when 
this is superimposed, and some time delay is provided in pulse generation timing, the 
pulse current (P) shown as a solid line will be overlapped on the center portion of the 
flat part of rectangular wave alternating current current. However, superposition of 
this pulse current (P) is not superimposed on the latter half of rectangular wave 
alternating current current with the damping time constant of a delay circuit. The 
details of the pulse generating circuit for exchange (9b) are shown in drawing 9 . 
[0036]The pulse generating circuit for exchange (9b) receives the full bridge control 
signal from a full bridge control circuit (F), The delay circuit for delaying only fixed time 
(t) and generating a pulse (it may be simultaneous) from the time of a wave-like 
change (21 b), The trigger circuit which outputs a trigger signal by the signal input from 
a delay circuit (21 b) (22b), And the single pulse generation circuit which generates a 
pulse with the trigger signal from a trigger circuit (22b) (10b), Return to the original 
level before amplifying the level of the lighting current signal amplified in the time of 
pulse un-generating like the amplifier (11b) which amplifies a lighting current signal, 
and the above-mentioned, and it outputs to a pulse width control circuit (8b), The 
partial pressure circuit which an apparent lighting current signal value is reduced at 
the time of a pulse generation, and is outputted to a pulse width control circuit (8b) 
(12b), The pulse signal from a single pulse generation circuit (10b) is added to a partial 
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pressure circuit (12b), and the lighting current signal value of the appearance at the 
time of said pulse generation consists of transistors (13b) for producing a fall. 
[0037]A single pulse generation circuit (10b) is what is called a one-shot-multivibrator 
circuit, The resistance (14b) which determines pulse width is provided, the resistance 
(16b) for determining pulse height is connected to the collector of the transistor (13b) 
of the next step, and it can adjust separately, respectively. When generating a pulse to 
the same timing as the time of a change, the delay circuit (21b) is unnecessary. 
[0038]Since the composition and an operation of current signal amplification amplifier 
(11b) and a partial pressure circuit (12b) are the same as the case (11a) (12a) of a 
direct current, the explanation quotes and omits the case of a direct current. 
[0039]When only fixed time (t) is delayed in the aforementioned case and a pulse is 
generated from the time of a wave-like change in it, A delay circuit (21b) receives the 
full bridge control signal from a full bridge control circuit (F), and after a full bridge 
control signal inputs, an on-off action is repeated in the place where only the set 
period (t) passed. A trigger circuit (22b) outputs trigger signal ** to a single pulse 
generation circuit (10b) according to the timing of turning on and off of a delay circuit 
(21b), and, in response, a single pulse generation circuit (10b) outputs a pulse signal. 
The width of a pulse signal can be adjusted in a pulse width setting-out variable 
resistor (14b) (refer to drawing 10). 

[0040]When a pulse signal outputs to a transistor (13b) from a single pulse generation 
circuit (10b), the state between pulse signals is the same as the case of a direct 
current, If the single pulse oscillating circuit (10b) of a pulse generating circuit (9b) 
generates a pulse, according to a pulse, a transistor (13b) will carry out switching 
operation, The variable resistor (16b) of a partial pressure circuit (12b) is connected 
to a ground (17b), only pulse generation time is shunted in a node (CD, and, an 
amplification lighting current signal flows through it into resistance (122b) and a 
variable resistor (16b). 

[0041 ]If the lighting current signal which flows through resistance (121b) is set to GO) 
now, the current which flows into 01) and resistance (16b) through the current which 
flows into resistance (122b) is made into (i2) and it is each resistance (R(R(R0) 1) 2), 
Between the pulse and pulse which were outputted from the single pulse oscillating 
circuit (10b), In resistance (122a), voltage (iO) - (R1) equal to the lighting current 
signal value (standard voltage at the time of regular lighting) before inputting into 
amplifier (11) occurs like the case of a direct current, This is inputted into a pulse 
width control circuit (8b), and regular supply alternating current (portion which pulse 
current (P) does not superimpose) comes to be outputted from exchange ballast (1b). 
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[0042]On the other hand, if a pulse is outputted from a single pulse oscillating circuit 
(10b), During the pulse generation time, become one, current (i2) branches from a 
node (C1), and a transistor (13b) flows into a variable resistor (16b), Current (M=i0-i2) 
flows into resistance (122b), and the voltage (i1, RKiOandRI, or (V)) generated in 
resistance (122b) falls. As a result, a pulse width control circuit (8b) judges that the 
lamp current value fell, and only the pulse output time from a single pulse oscillating 
circuit (10b) makes supply current increase. Regular supply alternating current is 
overlapped on this as pulse current (P). It is the same as that of the case of a direct 
current, and pulse height can be changed by changing the resistance of a variable 
resistor (16b). It can choose freely by operating a delay circuit (21b) as timing of 
superposition of pulse current (P). When an abbreviation or a time delay (t) is set to 0, 
pulse current (P) will superimpose a delay circuit (21b) on regular supply alternating 
current to the same timing as the change timing of a full bridge control signal. Here, 
the falling portion of rectangle regular supply alternating current is avoided as 
superposition timing of pulse current (P). 

[0043]Thus, like the case of a direct current, only pulse generation time makes the 
electric energy (here current amount) supplied to direct-current-discharge light (3b) 
increase temporarily, and fixes the present discharge point as a discharge point with 
this momentary pulse energy. At this time, an electrode (E1) (E2) is made to heat 
rapidly, an electrode surface is fused, and it is also thought that it has happened 
additionally to melt microscopically projection (e1) (e2) — generated in the electrode 
surface, and to smooth the electrode surface. Thereby, the form-feeding control by 
pulse superposition and the stable discharge of projection (e1) (e2) — of the surface 
of the electrode (E1) (E2) which is considered to have generated additionally and 
causes form feeding where generating is suppressed and which does not have a flicker 
are maintainable over a long time like the above-mentioned. The direct-current 
waveform which superimposed pulse current (P) is shown in drawing 10. 
[0044]Next, Example 3 of this invention is described. Drawing 1 1 is the discharge lamp 
lighting circuit for a direct current which added the voltage maintenance circuit (30a) 
for making pulse height higher to the pulse generating circuit (9a) "refer to drawing 6 " 
of Example 1, It adds to the pulse generating circuit (9a) for preventing the flicker of 
[Example 1], The voltage maintenance circuit (30a) for preventing the sag of the 
electric discharge lamp (3a) resulting from narrowHzation of the inter electrode 
distance (L) by deposition of the surface of an electrode (E1) (E2), especially the 
sludge (S) to a tip end part is added. The dashed line portion (Pa) of the pulse current 
(P) of drawing 13 is the piling effect portion of the pulse current (P) by that 
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[ pulse-high-voltage maintenance circuit (30a) ] of Example 3. 

[0045]The timer circuit where the pulse-high-voltage maintenance circuit (30a) was 
connected to the output side of amplifier (11a) (31a), The resistance which connects 
between the outputs of the comparison circuit (32a) and pulse oscillation circuit (10a) 
which have a sustaining voltage setting up function (33a), and said comparison circuit 
(32a) (34a), A base is connected to said comparison circuit (32a) f the collector is 
connected via resistance (35a) at the node (C2) of a partial pressure circuit (1 2a), and 
the emitter comprises a transistor (36a) connected to the ground (17a"). 
[0046]When direct-current-discharge light (3a) is turned on, as mentioned above, 
voltage is low, voltage goes up gradually with the passage of time at first, and the light 
is switched on after that on the fixed voltage which becomes settled with 
direct-current-discharge light (3a). Also in the exchange electric discharge lamp (3b) 
mentioned later, this point is the same. The output current of direct-current ballast 
(1a) and the relation of 200W lighting voltage are shown in drawing 22 as an example. 
[0047] Direct-current ballast (1a) is controlling output current within limits (regular 
lighting) with constant lighting voltage, in order to maintain constant electric power. 
That is, lighting voltage can be known from the output current of direct-current 
ballast (1a). It is a timer for standing by until voltage becomes fixed after electric 
discharge lamp lighting in a pulse-high-voltage maintenance circuit (30a) in a timer 
circuit (31a), When it will be in the regular lighted condition after set-period (0-n) 
progress, the output voltage (n times of sensing voltage) of current signal amplifier 
(11a) is told to a comparison circuit (32a). Said output voltage (n times of sensing 
voltage) and the sustaining voltage preset value based on [ in a comparison circuit 
(32a) ] a lighting current signal by the time. If (namely, reference voltage) is measured 
and the output voltage of the current signal amplifier (1 1a) based on a current signal is 
over the sustaining voltage preset value (reference voltage), it means that sensing 
voltage is high and means that the lighting current which flows through sensing 
resistance (7a) is increasing this. Since it is controlled to become constant [ the 
electric power supplied to direct-current-discharge light (3a) ], the increase in lighting 
current means the fall of lighting voltage. 

[0048]. Namely, if the output voltage of current signal amplifier (11a) becomes high 
from reference voltage, lighting voltage will fall. So that (namely, inter electrode 
distance (L) may judge it as a sludge (it is narrow at S)), may change into the state 
[ one / a state / the transistor (36a) of the next step ] and may mention later in the 
timing of pulse (pO) dispatch of a pulse oscillation circuit (10a). A transistor (36a) is 
made one and partial pressure resistance (35a) is added to a partial pressure circuit 
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(12a). "It will be in the state [ one / the transistor (36a) of the next step / a state / 
with a comparison circuit (32a) ]" here, It means saying that the base of said 
transistor (36a) is not connected to a ground (not shown), when the output voltage of 
current signal amplifier (1 1a) is higher than reference voltage, On the contrary, when 
the output voltage of current signal amplifier (11a) is lower than reference voltage, it 
means saying that the base of said transistor (36a) is connected to a ground (not 
shown). When a pulse (pO) is impressed by the base of a transistor (36a) through 
resistance (34a) by this so that it may mention later, it will be said that in the case of 
the former the transistor (36a) operates and it does not operate conversely in the 
case of the latter. 

[0049]This is explained still in detail. In [ set to (iO) the amplification lighting current 
signal which flows through resistance (121a) of a partial pressure circuit (12a), and ] 
the time of OFF of a transistor (36a), In the time of one of (i2) and a transistor (36a) 
the current which flows through (i1) and a variable resistor (16a) the current which 
flows through resistance (122a), The current which flows through (i5) and resistance 
(35a) the current which flows through (i4) and a variable resistor (16a) the current 
which flows through resistance (122a) is set to 03), and it is considered as each 
resistance (R0) (R1) (R2) (R3). Now, if it will be in a regular lighted condition, the timer 
circuit (31a) will operate and a comparison circuit (32a) will start comparison 
operations. If the pulse oscillation circuit (10a) of a pulse generating circuit (9a) 
generates a pulse (pO), according to a pulse (pO), a transistor (13a) will carry out 
switching operation, Only pulse generation time connects the variable resistor (1 6a) of 
a partial pressure circuit (12a) to a ground (17a), and makes pulse current (P) 
superimpose on a regular supply direct current as mentioned above. 
[0050]On the other hand, the amplified voltage (nx sensing voltage) of the lighting 
current signal is impressed to one input terminal of a comparison circuit (32a) via the 
timer circuit (31a), and it is compared with the reference voltage of the sustaining 
voltage setting up function (33a) connected to the input terminal of another side. 
When the voltage (nx sensing voltage) of the amplification lighting current signal 
inputted into said one input terminal is lower than the reference voltage of a 
sustaining voltage setting up function (33a), Lighting current is also judged to be a 
small therefore thing which has sufficiently high lighting voltage, and a comparison 
circuit (32a) connects the base of a transistor (36a) to a ground, Grounded even if the 
outputted pulse (pO) flows into the base of a transistor (36a) through resistance (34a) 
from a pulse oscillation circuit (10a), a transistor (36a) maintains an OFF state. As a 
result, the amplification lighting current signal (iO) of a partial pressure circuit (12a) will 
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be shunted in a node (CD (C3), will serve as current (i1) 02), and will flow into a 
variable resistor (16a) and resistance (122a), and pulse current (P) will superimpose it 
on a regular supply direct current as well as the case of Example 1. A discharge point 
is fixed by this and a flicker is canceled. At this time, an electrode (E1) (E2) is heated 
intermittently, and the thing of projection (e1) (e2) — of the electrode surface leading 
to a flicker which intermittent melting disappearance has taken place is also 
considered. 

[0051]On the other hand, when the voltage (nx sensing voltage) of the amplification 
lighting current signal inputted into said one input terminal is higher than the reference 
voltage of a sustaining voltage setting up function (33a), Conversely, since lighting 
current is high, it is judged that lighting voltage is low, and a comparison circuit (32a) 
intercepts the base of a transistor (36a) from a ground, and changes it into the state 
[ one / a state / a transistor (36a) ]. The pulse (pO) is sent at the fixed interval, a 
pulse (pO) is impressed by the base of a transistor (36a) via resistance (34a), and only 
pulse (pO) width makes a transistor (36a) the one from a pulse oscillation circuit (10a). 
If a transistor (36a) is turned on, in addition to a node (C1) (C3), current 03) will flow 
into resistance (35a) from a node (C2), and the current (i1) (i2) of said variable resistor 
(16a) and resistance (122a) will fall to current (i4) 05). As a result, the lowered voltage 
[current 04) and resistance (R1) <0D - (R1)] is impressed to a pulse width control 
circuit (8a). Thereby, a pulse width control circuit (8a) controls a switching circuit (4a) 
to superimpose larger electric power (current amount) than the above-mentioned 
case in proportion to voltage 04) - (R1) which fell further. An added part which this 
indicates to be a transistor (13a) (36a) with a dashed line since only the width is 
turned on to the timing will be added, and a regular supply direct current will be 
overlapped on higher pulse current (Pa). 

[0052]Thus, in addition to the pulse current for flicker prevention (P), it is further 
superimposed on the pulse current (Pa) for melting the sludge (S) of an electrode 
surface, As a result, a sludge (S) melts simultaneously [ projection (e1) (e2) — 
generated in the electrode surface ] with melting disappearance, it spreads in an 
electrode surface, and the inter electrode distance (L) between electrodes (E1) (E2) 
spreads. If said inter electrode distance (L) spreads, lighting voltage will rise (that is, 
lighting current, decrease a few), This inputs into one input terminal of a comparison 
circuit (32a) through a timer circuit (31a), If lighting voltage becomes high from the 
reference voltage of a sustaining voltage setting up function (33a), a comparison 
circuit (32a) will make a transistor (36a) an OFF state as mentioned above. The 
diversion of river of the current 03) to resistance (35a) is stopped, superposition of 
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the pulse current increment (Pa) for melting the sludge (S) to an electrode (E1) (E2) is 
stopped, and it returns to the operation pulse [ for flicker prevention of [Example 1] ] 
(P) accepted and superimposed. 

[0053]Next, Example 4 of this invention is described. The pulse generating circuit of 
Example 4 is shown in drawing 14. The purpose is the same as [Example 3], and with 
projection (e1) (e2) — formed in immobilization and the electrode surface considered 
to have generated microscopically although it is thought that it is additional of a 
discharge point, melting and in order to cancel, it changes pulse height for a sludge (S). 
The details of the pulse-high-voltage maintenance circuit (30b) of this example are 
shown in drawing 1 5 . Composition is what added the pulse-high-voltage maintenance 
circuit (30b) to Example 2, The pulse height change operation is the same as the case 
of a direct current of Example 3, and is added to the pulse current for flicker 
prevention (P), A sludge (S) melts simultaneously [ projection (e1) (e2) — which was 
further overlapped on the pulse current (Pa) for melting the sludge (S) to an electrode 
surface, and was generated in the electrode surface as a result ] with melting 
disappearance, it spreads in an electrode surface, and the inter electrode distance (L) 
between electrodes (E1) (E2) spreads. 

[0054]If said inter electrode distance (L) spreads, lighting voltage will rise as 
mentioned above, This inputs into one input terminal of a comparison circuit (32b) 
through a timer circuit (31 b), If lighting voltage becomes high from the reference value 
of a sustaining voltage setting up function (33b), a comparison circuit (32b) will make a 
transistor (36b) an OFF state, Stop the diversion of river of the current (i3) to 
resistance (35b), and superposition of the pulse current increment (Pa) for melting the 
sludge (S) to an electrode (E1) (E2) is stopped, Accept it, return to the operation to 
superimpose, Example 3 is pulse [ for flicker prevention of [Example 1] ] (P) used 
about the composition and its operation effect, and it replaces with explanation of 
Example 4. About pulse current (P) and the superposition timing of the increment (Pa), 
it is the same as Example 2, and explanation of Example 2 is used and it replaces with 
explanation of Example 4. 

[0055]Next, Example 5 is described. In this case, that waveform is shown in drawing 18 
by the case where the width of the pulse current (P) on which it is superimposed is 
expanded unlike Example 3. (Pb) shows a part for the increase width. The details of 
the pulse width voltage maintenance circuit (40b) of this example 5 are shown in 
drawing 17. In this case, the point that the capacitor (14a') for replacing with the 
variable resistor (14a) for changing the pulse width provided in the pulse generating 
circuit (10a) as compared with Example 3 of drawing 12, and changing pulse width is 
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used, The resistance (34a) which connects between the outputs of the resistance 
(35a), pulse oscillation circuit (10a), and comparison circuit (32a) which are connected 
to the collector of a transistor (36a) is taken, Instead, it is in agreement except being 
different in that the capacitor (35a0 is connected between the collectors of between 
the capacitors (14a') and pulse oscillation circuits (10a) which adjust said pulse width, 
and said transistor (36a). Explanation of Example 3 is used about the composition of a 
coincident part. 

[0056]Next, an operation of Example 5 is explained. If an electric discharge lamp (3a) 
is turned on and it results in a stationary state, the timer circuit (31a) will operate as 
mentioned above, and the comparison operations of a comparison circuit (32a) will 
start. In this state, the amplification lighting current signal which flows through 
resistance (121a) of a partial pressure circuit (12a) is set to (iO), the current which 
flows through (i1) and a variable resistor (16a) the current which flows through 
resistance (122a) is made into (i2), and it is considered as each resistance (R0) (R1) 
(R2). If the pulse oscillation circuit (10a) of a pulse generating circuit (9a) generates a 
pulse (pO), according to a pulse (pO), a transistor (13a) will carry out switching 
operation, Only pulse generation time connects the variable resistor (16a) of a partial 
pressure circuit (12a) to a ground (17a), and makes pulse current (P) superimpose on 
a regular supply direct current. 

[0057]On the other hand, the amplified voltage (nx sensing voltage) of the lighting 
current signal is impressed to one input terminal of a comparison circuit (32a) via the 
timer circuit (31a), and it is compared with the reference voltage ratio of the 
sustaining voltage setting up function (33a) connected to the input terminal of another 
side. When the amplified voltage (nx sensing voltage) of the lighting current signal 
inputted into said one input terminal is higher than the reference voltage of a 
sustaining voltage setting up function (33a) (that is, sense current is high), It is judged 
that lighting voltage is low, and in this case, unlike the above-mentioned case, a 
comparison circuit (32a) impresses voltage to the base of a transistor (36a), and 
makes a transistor (36a) an ON state. 

[0058]If a pulse (pO) is sent at a fixed interval from a pulse oscillation circuit (10a) by 
this state, a transistor (1 3a) will repeat turning on and off, but. When a transistor (36a) 
is one here, a capacitor (14a') (35a0 serves as multiple connection, and capacitor 
capacitance increases it. Therefore, the width of the pulse (pO) by which only the time 
corresponding to this capacitor capacitance that increased is oscillated from a pulse 
oscillation circuit (10a) becomes large. As a result, the ON time of a transistor (36a) 
becomes long, and the time of the current (i1) which flows through resistance (122a) 
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becomes long. According to this resistance welding time, the pulse current output 
time of a pulse width control circuit (8a) is also expanded, an added part (Pb) shown 
with a dashed line will be added, and a regular supply direct current will be overlapped 
on wider pulse current (Pb). 

[0059]Thus, in addition to the pulse current for flicker prevention (P), it is further 
superimposed on a part for the pulse current extension for melting the sludge (S) to 
an electrode surface (Pb), As a result, microscopic projection (e1) (e2) which 
immobilization of the discharge point was mainly performed and was additionally 
generated in the electrode surface — Melting disappearance and a sludge (S) melt, it 
spreads in an electrode surface, and expansion of the inter electrode distance (L) 
between electrodes (E1) (E2), etc. occur. If said inter electrode distance (L) spreads, 
lighting voltage will rise and this will input into one input terminal of a comparison 
circuit (32a) through a timer circuit (31a), If lighting voltage becomes high from the 
preset value of a sustaining voltage setting up function (33a), the output of a 
comparison circuit (32a) will be set to 0, A transistor (36a) becomes off, the charge 
and discharge of a capacitor (35a0 are also suspended, superposition of the pulse 
current increment (Pb) for melting the sludge (S) to an electrode (E1) (E2) is stopped, 
and it returns to the operation pulse [ for flicker prevention of [Example 1] ] (P) 
accepted and superimposed. A pulse interval will be governed in this case by the 
resistance of the resistance for pulse interval regulation (15a) provided in the pulse 
oscillation circuit (10a). 

[0060]On the other hand, when the amplified voltage (nx sensing voltage) of the 
lighting current signal inputted into said one input terminal is lower than the voltage of 
a sustaining voltage setting up function (33a) (= sense current is low), lighting voltage 
is high — it is judged, a transistor (36a) becomes off by a comparison circuit (32a), and 
the transistor (36a) does not operate. Therefore, the capacitor (35a') will not operate, 
either, but so only the capacitor (14a') connected to the pulse oscillation circuit (10a) 
will operate, and pulse current (P) will be overlapped on a regular supply direct current 
with the same pulse width as the case where it is Example 1. Immobilization of a 
discharge point is mainly performed by this. It is thought by heating an electrode (E1) 
(E2) intermittently additionally that there is also a thing of projection (e1) (e2) — of 
the electrode surface leading to a flicker for which intermittent melting disappearance 
is achieved. 

[0061]Finally, Example 6 is described briefly. In this case, the constitutional difference 
from Example 4 compares with Example 4 of drawing 15 by the case where Example 4 
is changed according to Example 5, The point that replace with the variable resistor 
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(14b) for changing the pulse interval provided in the single pulse generation circuit 
(10b), and the capacitor (15b') is used, The resistance (34a) which connects between 
the outputs of the resistance (35a), pulse oscillation circuit (10a), and comparison 
circuit (32a) which are connected to the collector of a transistor (36a) is taken, 
Instead, it is in agreement except being different in that the capacitor (35b') is 
connected between the collectors of between the capacitors (15b0 and pulse 
oscillation circuits (10a) which adjust said pulse interval, and said transistor (36b). 
Explanation of Example 4 is used about the composition of a coincident part. 
[0062]Next, an operation of Example 6 is explained. If an electric discharge lamp (3b) 
is turned on and it results in a stationary state, the timer circuit (31b) will operate as 
mentioned above, and the comparison operations of a comparison circuit (32b) will 
start. In this state, the amplification lighting current signal which flows through 
resistance (121b) of a partial pressure circuit (12) is set to (iO), the current which 
flows through (i1) and a variable resistor (16b) the current which flows through 
resistance (122b) is made into 02), and it is considered as each resistance (R0) (R1) 
(R2). If the pulse oscillation circuit (10b) of a pulse generating circuit (9b) generates a 
pulse, according to a pulse, a transistor (13b) will carry out switching operation, and 
only pulse generation time will connect the variable resistor (1 6b) of a partial pressure 
circuit (12b) to a ground (17b). 

[0063]The amplifying point voltage (nx sensing voltage) of the light current signal is 
impressed to one input terminal of a comparison circuit (32b) via the timer circuit 
(31b) here, and it is compared with the reference voltage of the sustaining voltage 
setting up function (33b) connected to the input terminal of another side. When the 
amplified voltage (nx sensing voltage) of the lighting current signal inputted into said 
one input terminal is higher than the reference voltage of a sustaining voltage setting 
up function (33b) (sense current is large), lighting voltage is low — it is judged, a 
transistor (36b) serves as one with the output from a comparison circuit (32b), and a 
capacitor (35b') carries out charge and discharge. 

[0064]As mentioned above, since a capacitor (35b') becomes the capacitor (15b') and 
multiple connection of a pulse oscillation circuit (10b) and its capacity of that 
increases in this case, the pulse width of the pulse (pO) outputted from a pulse 
oscillation circuit (10b) is extended. Therefore, the ON time of the transistor (13b) 
connected to the single pulse oscillating circuit (10b) becomes long, and, as a result, 
the time of the current (i1) which flows through resistance (122b) becomes long. 
According to this resistance welding time, the pulse current output time of a pulse 
width control circuit (8b) is also expanded, an added part (Pb) shown with a dashed 
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line will be added, and a regular supply direct current will be overlapped on wider pulse 
current (Pb). 

[0065]Thus, in addition to the pulse current for flicker prevention (P), it is further 
superimposed on a part for the pulse current extension for melting the sludge (S) to 
an electrode surface (Pb), As a result, a sludge (S) melts simultaneously [ projection 
(e1) (e2) — generated in the electrode surface ] with melting disappearance, it 
spreads in an electrode surface, and the inter electrode distance (L) between 
electrodes (E1) (E2) spreads. If said inter electrode distance (L) spreads, lighting 
voltage will rise and this will input into one input terminal of a comparison circuit (32a) 
through a timer circuit (31a), If lighting voltage becomes low from the preset value of a 
sustaining voltage setting up function (33a), the output of a comparison circuit (32a) 
will be set to 0, A transistor (36a) becomes off, the charge and discharge of a 
capacitor (35a*) stop, superposition of the pulse current increment (Pb) for melting 
the sludge (S) to an electrode (E1) (E2) is stopped, and it returns to the operation 
pulse [ for flicker prevention of [Example 1] ] (P) accepted and superimposed. A pulse 
interval will be governed by the capacity of the capacitor for pulse interval regulation 
(15a0 formed in the pulse oscillation circuit (10a) in this case. 

[0066]On the contrary, when the amplified voltage (nx sensing voltage) of the lighting 
current signal inputted into said one input terminal is smaller than the reference 
voltage of a sustaining voltage setting up function (33b) (sense current is small). It is 
judged that lighting voltage is high enough and there is no output from a comparison 
circuit (32b), A transistor (36b) maintains an OFF state, and a capacitor (35b') is not 
charged, but the amplification lighting current signal (iO) of a partial pressure circuit 
(12b), It will shunt in a node (C1) (C3), will become current (i1) 02), and will flow into a 
variable resistor (16b) and resistance (122b), and pulse current (P) will be overlapped 
on a regular supply direct current with the same pulse width as the case of Example 2. 
An electrode (E1) (E2) is intermittently heated by this, and immobilization of a 
discharge point is mainly performed. Projection (e1) (e2) of the electrode surface 
which causes a flicker by heating an electrode (E1) (E2) intermittently depending on 
the case — It is thought that intermittent melting disappearance is achieved. 
[0067]The electric discharge lamp (3a) (3b) concerning this invention is used, 
equipping a reflector (R), for example, an optical instrument like a projector is 
equipped with it, and it is used as the light source. 
[0068] 

[Effect of the InventionjAs stated above, according to this invention, compared with 
the conventional lighting method, the flicker at the time of lighting it not only can make 
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it low substantially, but, Stability (.) of the arc covering a long time when maintaining 
the image quality which is effective and was excellent also to the prevention from 
narrow-ized of the inter electrode distance by a sludge over a long period of time That 
is, it is effective especially for the short arc type electric discharge lamp which is 
beginning to be adopted as an optical instrument like the projector with which what a 
flicker does not generate, and luminosity maintenance are demanded. 
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